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THE FEEDING OF FARM STOCK Roan wisi” 


CHARLES CROWTHER, M.A., Ph.D. 
Leeds University, 


Part I].—THE GENERAL FEEDING CHARACTERISTICS OF 
DIFFERENT CLASSES OF STOCK. 


THE outstanding difference in the feeding characteristics of 


the various classes of stock lies in their relative powers of 


digesting and utilising the coarse, fibrous foods of the hay 
and straw type. 

Such foodstuffs are dealt with most effectively by the 
ruminant animals (cattle and sheep), since they are equipped 
with the necessary powers of mastication and capacious 
digestive organs. Pigs, on the other hand, cannot deal effec- 
tively with any but the softest types of fibre, such as are met 
with in juicy, green food; whilst horses occupy an inter- 
mediate position in this respect. Thus the horse will masti- 
cate and digest good hay almost as successfully as cattle, 


but will be less successful with the harder type of fibre met 


with in straw. 

Young animals, even cattle, are not adapted to deal with 
fibrous foods until their digestive powers have been well 
developed by feeding with easily-digested foods, of which the 
mother’s milk is incomparably the best and safest. Even 
then the introduction of coarse food into a diet must be very 
gradual and left largely to the natural instinct of the animal. 
The further feeding characteristics of the various classes of 
stock may be conveniently discussed separately. 

Young Animals.—The growth of the young animal is essen- 
tially a.rapid production of nitrogenous matters (muscle, &c.) 
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and bone. Hence the prime consideration in making up the 
food ration must be to ensure a sufficiently liberal supply of | 
digestible albuminoids (see Journal, Feb., 1911, p. 901) and of 
the bone-forming mineral ingredients (lime and phosphates). 
Further, it is desirable that any food given with the milk, 
which will form the basis of the ration during the early months 
of the young animal’s life, shall be, like milk, comparatively 
rich in albuminoids and oil, and easily digested. No single 
foodstuff fulfils these requirements more satisfactorily than 
linseed. a 

As the animal grows the special requirement for albuminoids 
decreases steadily in proportion to its total food require- 
ments, and the ration may be correspondingly adjusted to 
be poorer in albuminoids and richer in carbohydrates. | In 
the case of young stock growing up under natural conditions 
this adjustment is effected spontaneously. For example, 
calves or foals running on grass with their dams make the 
adjustment by steadily increasing the amount of grass eaten 
in proportion to milk consumed. Where animals are reared 
under more artificial conditions, the adjustment must be made 
very gradually. It will always be safer to err on the side of 
liberality in the supply of albuminoids to growing animals. 

The quantity of food required by the young animal in- 
creases, of course, with the growth of the animal, but not at 
the same rate. On the contrary, the amount of growth pro- 
duced per unit weight of food consumed steadily diminishes 
as growth progresses, until at last the point is reached when 
the animal attains its full growth, after which no further gain 
in weight takes place unless fattening conditions are re- 
sorted to. 

A further matter that demands attention in the feeding of 
growing animals is the supply of mineral ingredients in the 
food, and especially of lime and phosphates, since these enter 
so largely into the composition of the bones. Cases of bone 
trouble in young stock, especially pigs, have frequently been 
traced to deficiencies in this respect. 

Suitable facilities must be provided for exercise in the open 
air, in order to ensure full development of the muscles and 
bones, and general soundness of constitution. 

In all matters relating to the treatment of young animals 
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their welfare and comfort should be objects of special care, all 


harshness or irregularity being avoided. 


To sum up, it is of fundamental importance in the rearing 
of young stock that all the conditions of feeding, exercise, 
treatment and environment shall be such as to favour natural 
development. So far as the food is concerned, this should be 
liberal in quantity, well supplied with albuminoids, oil and 
useful mineral matters, of the best quality, and thoroughly 
suitable in every way. 

Many feeders modify the treatment of young stock accord- 
ing to the purpose for which they are subsequently intended, 
a somewhat heavier and richer ration being given to those 
that are subsequently to be fattened when full-grown than 
to those that are to form the future breeding stock. In 
the former case the qualities desired are size and early. 
maturity, whereas in the latter other qualities are desired 
which a tendency to fleshiness would in most cases be likely 
to impair, e.g., the milk-yielding propensities of heifers. 

Fattening Young Stock.—The fattening of young animals 
affords a somewhat different case from the simple rearing of 
the young animal to maturity. In the former case it is neces- 
sary to secure a production of fatty tissue alongside the normal 
growth of the animal. This is effected by a more liberal 
feeding and more restricted exercise. 

The fattening increase is largely composed of fat, so that 
the extra food need not be specially rich in albuminoids. In 
this respect it should be intermediate in character between 
that supplied for purposes of growth solely and that given for 
fattening purposes to a full-grown animal of the same class. 
In other respects the conditions outlined above should be 
closely observed. 

Fattening Adult Animals.——The fattening of full-grown 
animals is mainly a conversion of food into body-fat, very 


little albuminoid matter being contained in the fattening 


increase. The additional food required in excess of the main- 
tenance ration (1.e., the ration required to keep the animals in 
“store”? condition) may therefore consist largely of digestible 


oil, carbohydrates, and fibre. For reasons already explained 


(p. 906), however, it is not desirable that the preponderance 
of carbohydrates, &c., should be greater than is represented 
as V2 
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by an albuminoid ratio of 1: 10. A wider ratio than this can 
only be justified by the necessity to use up supplies of food- 
stuffs that have very wide albuminoid ratios (é€.g., straw and 
roots). It will then mean that a greater weight of food must 
be consumed by the animal in order to get the necessary 
minimum supply of albuminoids. 3 

If cheap supplies of food rich in albuminoids are available, 
the albuminoid ratio may be considerably narrowed, but it 
is not advisable, and rarely practicable, to increase the pro- 
portion of albuminoids beyond that which corresponds to an 
albuminoid ratio of 1: 4. 

Animals that are in poor, lean condition at the outset of 
fattening should receive a more liberal supply of albuminoids 
for a few weeks than those which start in fair condition, in 
order to ensure that the fleshy tissues shall be fully developed 
and made capable of storing up large quantities of fat. 

In deciding what concentrated foods shall be included in 
the ration, any influence that they are known to exercise upon 
the quality of the carcass should be kept in mind. Thus, maize, 
rice-meal, oats, and linseed cake have a softening tendency 
upon the fat, whilst cotton cakes, peas and beans have the 
opposite effect. 

In order to obtain the best results in fattening, it is neces- 
sary that the activities of the animal shall be confined as far 
as possible to the consumption of food. It is necessary, 
therefore, to restrict greatly the facilities for exercise. The 
provision of abundant litter will also contribute to the same 
end, by inducing the animal to lie down more frequently, 
as will also all other measures that promote its comfort. 

Working Animals—The requirements of the working 
animal, so far as the composition of its ration is concerned, 
are in the main similar to those of the fattening animal, since, 
under normal conditions, muscular energy is chiefly generated 
from the carbohydrates and oils of the food, and least of all 
from the albuminoids. It would thus appear that the ration in 
the case of full-grown animals may have an albuminoid ratio 
as wide as 1:8 or even 1: 10. Much depends upon the 
character of the work to be performed. If great calls are made 
for a rapid or heavy output of energy, as in the case of 
racehorses, practical experience shows that it is not advisable 
to cut down the supply of albuminoids to such an extent as 


LOT 2: | THE FEEDING OF FARM STOCK. 989 


the above-named ratios imply. Moreover, in such cases the 
_ bulk of the food must be given in concentrated, easily digested 
form, in order that the nutriment contained in it may be 
quickly placed at the service of the animal, without undue 
wastage or strain in the processes of digestion. 

It must further be borne in mind that the amount of work 
which an animal can perform is not determined simply by 
the food-supply. It depends also upon the state of efficiency 
of the mechanism by which the work is performed (i.e., the 
muscles). An animal with feebly-developed muscles (i.e., in 
poor condition) will be unable to perform as much work as 
when its muscles are fully developed, even although it receive 
the same ration. The development of the muscles is induced 
by regular exercise, and requires for its support an increased 
supply of albuminoids in the food. 

For these and other reasons it is advisable that the 
ration of animals that are called upon for heavy or rapid 
exertions shall be proportionately somewhat richer in albu- 
minoids than the rations of animals at light or slow work 
or at rest. 

Milk-yielding Animals.—The case of the milk-yielding 
animal differs essentially from that of the fattening animal or 
growing animal, in that the special product manufactured 
by the animal is removed entirely from the body. 

From the table on p. gor it will be seen that the milk of all 
classes of farm animals contains considerable proportions of 
albuminoids, fats, and carbohydrates. These materials are 
manufactured by the animal from ingredients of the body, 
which must obviously be replaced by feeding if the “con- 
dition’ of the animal is to be maintained. 

The production of milk-fat and milk-sugar can be sustained 
by supplying oil and carbohydrates in the food, but only 
albuminoids will serve for the production of the albuminoids 
of the milk.* 

It must further be borne in mind that the milk also contains 
appreciable quantities of various mineral ingredients, notably 
phosphates, potash and lime, so that the ration must also 
make good the removal of these ingredients from the body. 


fulfilled by ‘‘amides”’ is still under investigation. 
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yielding animal requires, in addition to the ration which 
would “maintain ” it were there no secretion of milk, a supply 
of food which must be greater the more abundant the milk- 
flow, and which must include a liberal proportion of digestible 
albuminoids. | 

The ration of the milk-producing animal may thus be 
regarded as made up of two portions—a maintenance portion 
which will vary according to the size of the animal, and a 
milk-producing portion which will vary according to the milk- 
yield. Up toa certain point, which varies greatly in different 
individuals of the same class, any food placed at the disposal 
of the animal beyond the minimum necessary for maintenance 
is utilised very economically for purposes of milk-production. 
When the food-supply is steadily increased, however, the 
point referred to is reached sooner or later, beyond which there 
is an increasing tendency for additional food to promote 
fattening rather than to increase the flow of milk. Eventually 
the limit is arrived at beyond which no higher yield of milk 
can be obtained by increasing the food-supply. In these 
higher stages of milk-production the cost of production 
steadily increases and must be the determining factor in 
deciding what is the most profitable yield to aim at. | 

The percentage composition of the milk yielded by a par- 
ticular animal is largely independent of the nature of the 
food supplied. Provided that the ration is such that it main- 
tains the milk-yield and general “condition” of the animal, 
the composition of the milk can in general be but little 
affected by changes in the nature of the foods included in the 
ration. Even in the case of under-feeding, the composition of 
the milk is, as a rule, but little affected until the condition of 
the animal has been very seriously reduced. Little reliance 
can be placed, therefore, upon the claims advanced on 
behalf of certain foods, that they exercise a specific influence 
upon the composition of the milk. The commonest of such 
foods are malt coombs, palm-nut cake, and cocoanut cake— 
all of which are said to exercise a specific beneficial effect upon _ 
the quality of the milk. There is good evidence that this is 
true to a limited extent of the two cakes mentioned. } 

A further exception ought perhaps to be made of the 
case of very watery foods, such as turnips or brewers’ grains, 
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in view of the widespread opinion of farmers and cowkeepers 
that the quality of cow’s milk can be appreciably lowered by 
the use of such foods. This view has received as yet but 
little support from the experimental investigation of the 
subject, which, however, needs to be considerably amplified 
before the question can be regarded as definitely settled. 
Long-continued consumption of excessively watery food will 
probably lead ultimately to a general weakening of the organs 
of the body and thereby cause a secretion of more watery | 
milk. As a rule, however, the amount of water supplied in 
the food can vary greatly without diluting the milk. Cer- 
tainly under ordinary conditions the quantity of milk secreted 
is quite independent of the amount of water consumed by the 
animal, the excess, if any, being mainly excreted in the urine 
and through the skin. 

Although the nature of the food has, in general, little effect 
upon the percentage composition of the milk, it may have 
an appreciable effect upon the quality of the milk in other 
ways, e.g., flavour, hardness of butter-fat, and so forth. This 
fact must be kept in mind in selecting foodstuffs for the ration 
‘of cows. 

The secretion of milk is largely controlled by the nervous 
system of the animal, and any disturbance of this organisation 
may have a very marked influence upon the yield and com- 
position of the milk, the magnitude of the effects produced 
varying greatly in different individuals. Such disturbances 
may arise from discomfort, harsh treatment, cestrum, or 
inclement weather. 


ROPY MILK. 


Jorn; GOLDING, 1 :C.; F.C.S. 
Midland Agricultural and Dairy College. 


OF all the abnormal changes which sometimes take place 
in milk, one of the most common and persistent 1s what is 
called “‘ropy” or “slimy” milk. Such milk, when poured 
from a jug, has a rope-like form. A spoon or wire dipped 
into the milk and then taken out draws after it thread-like 
strands sometimes over a yard in length. Such an abnormal 
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appearance naturally alarms the consumer, while the per- 
sistence of the trouble frequently causes great loss to the 
milk vendor. 

Cause of Ropiness.—The appearance of ropiness in the 
mixed milk of a herd several hours after milking, is due to 
the growth of bacteria, which, as a general rule, gain access 
to the milk after it has left the udder of the cow, though in 
a few instances they may exist in the udder before milking. 

Garget Milk.—Ropiness is sometimes observed in milk 
from individual cows, notably in cases of inflammation of 
the udder. In such cases the cause may be either bacterial 
or non-bacterial. If the ropiness does not increase as the 
milk is kept and cannot be propagated by transference into 
another sample of fresh milk, it is probably due to the 
presence of fibrin and white corpuscles from the blood, which | 
form masses of slimy material in the milk. Such milk is 
known as garget milk, and it is unfortunate that the term 
“ropy ”’ should be applied to it, since this use of the word 
gives rise to the common impression that all ropy milk is 
unwholesome. 

Although garget milk may not cause other milk to become 
ropy, Organisms are present in the milk which may lead 
to infection being spread from one cow to another by the 
hands of the milker. For this reason prompt attention should 
be given to all cows suffering from this disease, and all 
sources of infection avoided. ; 

An organism (Bacillus Guillebeau) which makes milk ropy 
has also been found in Switzerland in the inflamed udders 
of cows. 


BACTERIA CAUSING ROPINESS. 


Classification.—The various organisms producing ropiness are so 
numerous that it is necessary to devise some form of classification 
before giving details as to their origin, bacteriological features, means 
of identification, and methods of eradication. 

Probably the most fundamental and easily recognised characteristic 
which can be used for the purpose of classifying pure cultures of 
the different organisms depends on the property which some possess 
of dissolving the casein or curd of the milk, a thick, honey-like 
solution being produced when the organism is grown for some time 
in sterilised milk. (See Reference 20.) 

To this group, which we may call Group I., belong organisms 
which, as a rule, require a large amount of oxygen, or, in other 
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words, are strongly aerobic, growing mostly on the surface of the 
milk or in the cream layer. None of these organisms produce much 
acid, and many produce no acid, while others produce an alkaline 
reaction in the milk. 

To another group (Group II.) belong organisms which do not 
dissolve the casein, but precipitate it by means of the acid they 
produce. The casein in this state helps to thicken the slimy substance 
produced, and is not afterwards dissolved. The organisms of this 
group are able to grow much better without air than the other type. 
They therefore grow through the entire mass of the milk or whey. 

Certain ordinary lactic bacteria sometimes acquire the property 
of forming slime, and must therefore be included in this group. They 
are sometimes the cause of sliminess in ‘‘starters’’ used in creameries 
and cheese factories. In the manufacture of Edam cheese a ropy 
starter, called ‘‘lange wei,’ is sometimes used in Holland. It is 
very persistent when introduced into a dairy, and makes cheese of 
very uniform quality. 

Adametz (1) has suggested that the ropy milk organisms may. 
be classified according to the nature of the slime-producing substance. 
In this method of classification the first and largest group (Group 1) 
consists of those organisms which produce slimy milk as a result 
of the swelling of the outside layers of the cell membrane, which, 
becoming sometimes thicker than the diameter of the organism, 
makes a sticky capsule, which adheres to solid substances and also 
causes the organisms to stick together. 

A study of the characters given in the unit column of the pro- 
perties of the organisms (see table in appendix) shows that nearly 
all the organisms in Group I. come under this head, these being 
harmless from a dietetic point of view. The ropy cell wall has a com- 
position resembling cellulose, and has in some instances been identified 
as dextrin. 

An exception to the harmless nature of these organisms is Bacillus 
Guillebeau (c), which also owes its slime-producing properties to a 
swollen capsule, but must be classed separately because it comes from 
diseased udders, and must be regarded as pathogenic or disease- 
producing. 

The members of the second group (Group 2) owe their ropiness to 
the production of a slimy protein substance, which is also harmless. 
The chief organism in this group is the whey coccus, which plays an 
important part in the making of some varieties of Edam cheese. 

The third group (Group 3) which Adametz suggests, contains 
only one known member (Bacillus viscosus I., van Laer). This 
organism owes its ropiness to a nitrogen-containing substance, which, 
however, is not a protein. 

In some other cases, as with the organisms more generally known 
as lactic ferments, and in cultures in which ropiness may not always 
be observed, the cause is more probably due to the enormous number 
of bacteria developed in the medium than to any specific slimy 
material produced. 


Not Injurious to Health.—With the exception mentioned 
above, ropy milk caused by bacteria is not injurious to health, 
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certain kinds of ropy milk being much prized in some coun- 
tries as an article of diet, but its mechanical condition and 
appearance are so abnormal that it must be quite an acquired 
taste. The writer has given ropy whey (made from Bacillus 
lebenis) to pigs, and found they apparently preferred it to 
ordinary whey. 

History of Investigations.—In 1847 Girardin investigated ropy 
milk from the chemical point of view, and tried to find the cause 
in the defective composition of the fodder. Lister (2) was, however, 
the first to infect milk artificially with the disease. ae 

Schmidt-Mtlheim was the first to investigate ropy milk from a 
bacteriological point of view; he published his results in 1883 (3). 
He found it to be caused by a round organism (Micrococcus viscosus), 
about s=é59 of an inch in diameter, which was capable of movement, 
and occurred frequently in chains. Ropiness is caused by this 
organism in from 18 to 24 hours. . 

Since the discovery of this organism many others have been isolated 
and named (see list in appendix A). They vary very much in size 
and shape, some being large round forms, others smaller. Large 
and small rod-shaped organisms may also be the cause of this milk 
fault. | 


DISTRIBUTION AND SOURCE OF Ropy MILK ORGANISMS. 


These organisms are described in the following paragraphs from 
the practical point of view, with special reference to their source 
and distribution. 

Group I. 


Bacillus lactis viscosus, Adametz. 

Probably the most important organism from the dairy farmer’s 
point of view is one discovered by Adametz, which seems to be very 
widely distributed, and has been very fully investigated by him in 
Vienna, by Ward (4) in America, by Barthel (5) in Stockholm, and 
was also investigated in 1911 by Mr. Wilfrid Sadler and the writer, who 
found it to be the cause of a very persistent outbreak of the trouble 
in Notts. 

Adametz first found it present in the Peter’s Brook water near 
Vienna, and also in the effluent from the Liesinger Brewery. In the 
former case 100 to 200, and in the latter 1,000 of these organisms 
were present per cubic centimetre.* 

Ward states that the minimum temperature for the growth of this 
organism is 46° F. (8° C.), and the maximum temperature is 104° F. 
(40° C.). He has come across a case of ropiness caused by this 
bacillus in milk kept at 45° to 50° F., i.e., at the temperature of 
cooled mifk. Freezing for 24 hours does not destroy the vitality 
of the organism. 

Ropy Cream.—When milk is “set” for 30 to 40 hours after 
inoculating with Bacillus lactis viscosus, the cream only goes ropy. 


* These determinations were made by inoculating sterile tubes of milk with 
attenuations of the water. 


ae 


' i 
oe 
% Ed 
oe % 
eH 
boy 
ee = 
‘Gl 
%, 
& + i 
4 @ 
. we 
¢ * Wi, 
14 
ae 
% 
# , & 
g 


Two PHOYVOGRAPHS OF Aacillus lactis viscosis ADAMEYVZ. 
( x 1§00) 


1912.] ROpPY MILK. 995 


The skim milk is never slimy. Lactic acid bacteria are formed in it 
_which prevent the development of this ropy milk organism. 

Ropy cream can be used for butter-making, and only when very 
ropy has the butter a rather soft and smeary appearance. Butter 
made from cream even if only slightly ropy decomposes very quickly. 
In an experiment carried out by Adametz the milk of certain cows 
was inoculated with this organism, and the cream afterwards made 
into butter; this butter went rancid in 8 to 10 days, while butter 
used as control was quite good after three weeks. ‘‘When the butter 
from ropy milk was cut through it showed little holes and looked 
like soft cheese.” 

It is thus seen that B. lactis viscosus, unlike the acid-producing 
ropy milk organisms of Group II., does not tend to increase keeping 
qualities, but, on the contrary, probably favours decomposition. 

Ward found the B. lactis viscosus in a wooden tank of ice water 
in which the ‘‘4o quart cans’’ of milk stood every night. The particles 
of damp sawdust on the floor, which were introduced along with the 
ice, also brought about a slight viscosity when added to sterile milk. 
Ward states that dust infected the milk in the creamery. | 

One dealer discontinued the cooling of the milk, thus giving the 
ordinary lactic organisms a chance to crowd out the other less common 
organisms. 

C. H. Eckles, of Iowa, who isolated B. lactis viscosus from 
twelve samples of ropy milk and from the air of a stable and a 
creamery, states :—‘‘ The occurrence of ropy milk shows that one con- 
dition of good handling has been observed—that of cooling.” 

Chr. Barthel investigated two cases of ropy milk in Stockholm, 
and he attributed the cause to B. lactis viscosus. In one case the 
organism was thought to have been in some hay which was used 
for littering, but this was not proved. 


Micrococcus Freudenreichii, Guillebeau. 


Freudenreich states that the chief cause of ropy milk in Switzerland 
is a large, round coccus, with a diameter of ;;1,5 of an inch. It is 
non-motile, and, unlike B. lactis viscosus, liquefies gelatine. In 
sterilised milk it thrives best at 68° F. This organism grows with 
such speed and vigour that even unsterilised milk when inoculated 


with it exhibits a noticeable change in five hours. 


Bacterium Hessii, Guillebeau. 


Guillebeau isolated an organism from the milk of a cow from a 
mountain pasture in Switzerland. Although it makes cream slightly 
stringy it is not probable that it is of practical importance as the 
sliminess disappears as soon as a little acid is produced. 


Straw Coccus. 
A coccus which makes milk ropy was discovered by Hohl in samples 
taken from the interior of bundles of pressed straw which had been sent 
from the French provinces to Switzerland. 
It is interesting as an-instance of a possible source of the trouble, 
but has not at present been proved to be the cause of an outbreak 
of ropy milk. 
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Group II. 


In addition to the pathogenic organism mentioned above are 
many other types of lactic ferments. B. lactis aérogenes has been 
stated by O. Emmerling to be capable of making milk ropy, although 
this organism is more generally known as a type of lactic ferment 
closely resembling B. coli, and, like it, is dreaded by the cheese- 
maker as causing ‘‘blown”’ cheese owing to its power of producing 
gas. 

Other lactic bacteria, as Weigmann (30) has shown, can become 
slime-producing. 

Bacillus lebents. 


The writer has found, for example, that B. lebenis grown in whey 
constantly makes it ropy. 

So much acid is produced that this ropy whey will keep for several 
weeks without undergoing any other changes, although exposed to 
inoculation by an abundance of other bacteria. 

Ordinary whey inoculated with this organism and kept at a suit- 
able temperature in a cheese vat, was afterwards bottled, and though 
the ropiness decreased in the course of a few weeks, the material 
was kept for two years without going bad. 


Lange wet. 


The first experiments with this ‘‘starter’’ were made in the ’fifties 
by a farmer at Assendelft in Holland, but it was not generally used 
till 1887, when Boekel strongly recommended its use. Since that 
time much work has been done on the subject, and Weigmann has 
isolated a streptococcus from the mixed culture used in practice; but 
probably this organism is associated with others in the Lange wei, 
which increases its ropy producing properties. 

Weigmann has isolated a similar organism from the commercial 
products known as Taettemaelk (thick milk) of Norway and Filmjolk 
(stringy milk) of Finland and Sweden, which are prepared as articles of 
diet. There is a very widespread belief that these beverages are pre- 
pared from the leaves of the Common Butterwort (Pinguicula vulgaris) ; 
but although ropy milk is said to have been produced from the leaves 
of this plant, Orla-Sopp (31), has shown that this plant does not 
produce typical Taette. The writer also has not succeeded in attempts 
to produce ropy milk in experiments with a few plants of Butterwort 
from Derbyshire, and it is quite probable that the leaves of this plant 
are not always infested with the organism. These forms of ropy 
milk are produced by the combined action of several kinds of organisms 
growing in a mutual relationship which is called ‘“‘Symbiotic.” The 
milk is not only made ropy, but has also a certain degree of sourness 
and considerable keeping properties. 


Outbreaks of Ropy Milk in the British Isles.—Most of the 
above organisms have been investigated on the Continent 


and in America, but there is reason to believe that ropiness is 
of no less frequent occurrence in the British Isles. 
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Almost every year for the past sixteen years reports of out- 
breaks have been sent to the Midland Agricultural and Dairy 
College. Advice on the lines indicated below has been given, 
with the result that the trouble has been quickly stopped ; but in 
very few cases has the organism been identified and traced to 
its source. 

During the year 1911 reports reached the writer of outbreaks 
of ropy milk in the North of England, also in Scotland and 
in Ireland. | 

A typical and very persistent outbreak occurred near 
Nottingham in May and June, 19i1, which caused great loss 
to the farmer whose milk was affected. The case was 
investigated by Mr. Wilfrid Sadler and the writer. 

On June 7th a visit was made to the farm, and the following 
samples were taken in sterile bottles:—(a) The milk from 
individual cows, and the milk of the herd before and after 
Straining, &c.; (6) the water which the cows drank, and the 
water used for washing the churns, pails, &c.; (c) a dilute 
solution of soda from a wooden tub in which the milk churns 
and pails were washed, the solution not having been effectively 
washed out after the cleansing operation; (d) the washings of 
a cloth which was used for drying the churns after scalding ; 
(e) rinsings of the milk-pails immediately before use for 
milking ; (f) water from ponds in the fields into which the cows 
were turned—it was found that the cows waded in the 
ponds, getting the dirty water on their udders; (g) the 
herbage of the fields and the straw in the cow-byre; and (h) 
plates of gelatine were exposed in the fields, cow-byres, &c., 
and the organisms which subsequenty appeared and which 
came from the air were examined as to their action on milk. 

The discontinuance of the method of cleaning was at once 
advised. A galvanised iron vessel was substituted for the 
wooden tub, and this was scalded out after use. It was 
recommended that the use of a cloth be discontinued. The 
ponds were fenced round so that the cows could no longer 
wade in them, and the cows were later changed to another 
pasture. After these precautions had been taken the trouble 
quickly ceased. 

A bacteriological examination of the samples taken proved 
that a ropy milk organism was present in large numbers in the 
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alkaline water in the wooden tub. The cloth used for wiping 
the churns, and the churns and pails which had been washed | 
in the wooden tub were also infected with this organism. 

There is no doubt that the immediate source of infection was 
the wooden tub, the water in which had probably been made 
specially favourable for this organism by the use of the dilute 
soda. 

The solution of the problem as to the natural habitat of the ~ 
organism was indicated by the fact that it was discovered in 
small numbers in the drinking water standing in a trough 
under a pump in the field where the cows were turned out 
when the trouble first arose. 

The organism was not found in the other samples of water 
examined, which included the water from the pump supplying 
the wooden tub. It would be quite possible for a few . 
organisms to have been carried from this drinking trough to 
the cow-byre on the udders or on the flanks of the cows, and 
then to have infected the milk pails. The outbreak was 
subsequently greatly aggravated by the growth of the 
organisms in the akaline water of the wooden tub. 

The ropy milk organism was not in this case found in the 
air or in the straw of the cow-byre or on the herbage of the 
field. 

On examining pure cultures of the organism it was found to 
be identical with that discovered by Adametz, and named by 
him B. lactis viscosus. 

The photographs show the appearance of the organism 
under the microscope (multiplied 1,500 diameters), the slide 
being made from a young culture on Agar agar. 

The other characters all corresponded with the original 
organism isolated by Adametz, which, as mentioned above, 
has been found widely distributed in water. 

In another case which the writer investigated, the trouble 
occurred every spring when the cows were turned into a 
particular pasture, but the source of the organism was not 


discovered. 
SUMMARY. 


Causes of Ropiness.—1. Ropiness in the mixed milk of a 
dairy herd, which increases on allowing the milk to stand, 
is due to the growth of bacteria. 
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2. Milk which is ropy at the time of milking may or may 
- not be due to the growth of bacteria; but though it may not 
cause an outbreak of this trouble, it should not be used for 
food and should be regarded as more harmful than ropy milk 
proper. 

3. In cases of garget or inflamed udders, special care should 
be taken against the infection of other cows by the hands of 
milkers, &c. 

4. With the exceptions mentioned in 2 and 3, ropy milk 
is wholesome and does not endanger public health. 

5. The organism may come from water used for washing 
dairy utensils, &c., or from water in which cows have been 
standing, or which has otherwise been splashed on their 
flanks or udders. | 

6. The trouble may also come from dust and straw, as 
well as from the butterwort and probably other plants. 

7. Some forms of ropy milk organisms grow at the tempera- 
ture of cooled milk. 

8. Wooden vessels tend to encourage the persistence of the 
trouble, as do also dilute solutions of soda if these are not 
freshly made from boiling water. 

-g. Most of the organisms require air for their growth, and 
the cream layer, therefore, tends to go ropy before the lower 
layers of the milk. 

10. Some forms of ropy cream make butter which quickly 
goes rancid; but on the other hand other organisms are 
prized as ‘‘starters” in the making of Edam cheese. 

Tests to be used in cases of Ropiness in Milk.—1. It should 
_ first be ascertained whether the outbreak is caused by bacteria 
by adding a few drops of the affected milk to some sound new 
milk in a clean glass. This glass should then be placed in 
a warm room and kept loosely covered to prevent dust getting 
in. The time taken for ropiness to appear should be noted. 

2. The cows should be examined, and samples taken in 
clean glasses from the milk of individual cows and from 
the mixed milk after straining, cooling, &c. The time taken 
in each case for ropiness to appear should be noted. 

3. To a glass of clean fresh milk from another source 
should be added some of the water used for washing the 
churns and pails and to another glass some of the water 
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which the cows drink. A glass of this milk should also be 
left exposed in the dairy. | 

The results of these experiments may indicate the source of 
the trouble, but it is as well to adopt the following practical 
measures :— : . 

Prevention of Ropy Miulk.—1. As water is a frequent source 
of the trouble, special care should be taken in washing the 
milking pails, strainer cloth, &c., after each milking. When 
thoroughly clean these should be well scalded and should not 
again be rinsed with cold water. It is well to scald the pails, 
&c., shortly before milking. 

2. Great care should be taken to see that no water is 
splashed into the milk in the process of cooling, &c. 

3. As dust is sometimes a carrier of these germs, the pails, 
&c., after washing should be kept upside down, and the milk 
when it is in the pails should be kept covered as much as 
possible. 

4. The rooms where the milk is kept should be well cleaned. 
Wooden, cement, or stone floors may be cleaned with a 
mixture of five parts sulphuric acid to ninety-five parts of 
water, but care should be taken that this does not get on 
the clothes of the person using it. 

5. Wooden vessels should not be used, as they may per- 
sistently retain the ropy milk organisms. It is not well even 
to use wooden troughs for washing milking vessels, but when 
they are used special care should be taken to clean them on 
all such occasions. 

6. Dilute solutions of washing soda favour the growth 
of the organism, and it would be better to use sodium hypo- 
chlorite or some other cleanser and disinfectant in cases of 
an outbreak of ropy milk. 

7. Straw has been shown to hold ropy milk organisms, and 
the custom of wiping the udders of the cows with a wisp of 
straw before milking is very bad. After washing their hands 
for milking, milkers should not handle straw or fodder, 
nor should any such material be brought into the cow-byre 
just before or during milking. 

8. The cows should be kept clean and the udders should 
be washed and disinfected with a very dilute solution of 
formalin, especially if the cows have been standing in dirty 
water or wading through mud. 
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g. Ponds and streams should be fenced off so that the 
‘cows cannot wade in them. 

10. On the first indication of an outbreak of ropy milk the 
cows should, if possible, at once be turned into another 


pasture. 
APPENDIX A. 


A COMPARISON OF THE PROPERTIES OF THE Ropy MILK ORGANISMS. 


In order to compare the principal morphological and physiological 
features of the chief organisms at present discovered, which give rise. 
to ropy milk, the writer has adopted a modification of the numerical 
system used by the Society of American Bacteriologists. (28.) 

A short description of other striking characteristics of each organism 
is also given, and in Appendix B will be found references to papers 
and books on the subject, in which each organism is more fully 
described. 

The organisms are divided into two groups as described on page 902. 

Group I.—Group I. consists of those organisms which in pure 
cultures of milk possess the property of dissolving the casein, making 
a thick, honey-like solution in old cultures. These organisms tend 
to produce an alkaline reaction in the milk, though some produce a 
little acid. They are for the most part aerobic. 

Group II.—Group II. consists of those organisms which do not 
dissolve the casein, but which, by means of the acid they produce, 
precipitate it. The quantity of acid produced in milk is in some cases 
very large. They are for the most part facultatively anaerobic. 


Group I. 
Reference 

Name of Organism. Described by. No. 
Bacillus lactis viscosus ... ... Adametz ee en, Beka cet (1) 5211°122213 
Bacillus viscosus.. = Adametz..: (6) 6211°111267 
Micrococcus Pera deneichit ... Guillebeau (7) 1221 FI 2ta 
VEE LLU MITESSIOr— es 4-2 Guillebeat <2.) . 00 ee. (8) 6216°I11040 
Carphococcus piturtoparus = oh Reed) Ue cceeraek ote aes) -\(O) a 2220s 22013 
PD BIGGOCUUSRUISCOSUSI sn ocd eae Ns SAO ve. ese 203- ose wo (26) 2220127274 
DOTS AGES UISCOSt Se ee ee, GYUDIEr- 5. G25. 5 vs eee esse .(1O)- 2200°1TIOIS 
Maem UESMOIUSCOSUSIdsaneas eo 3). VAN LACT... Sye2iye 5 “see © see (1D) 162037122315 
eAermovacter au lact vesqueux ... EE. Duclaux ;’....07...: +2...) (12), -6221 0001 
Actinobacter polymorphus Pe aa claw cs tae, coo) a 3 fn (23) COOL O00} 
TeOtato.CAcillUus ss. >... ee NCUD DE 0 ai Ssccse sts ie CIA) I’ 
Bacillus mesentericus vulgalus. pe lugee) “2 (15), 51il216205 
Bacterium visco-fucatum... ... F.C. Harrison and B. Barlow (27). 5221 °1n4255 

Group I. 
Miacrococcus viscosus ... ... ... Schmidt-Miilheim... ...  ... (3). 3012°000005 
Micrococcus muctlaginosus  ... S.v. Ratz (17) 8201°111026 
Micrococcus viscosus lactis ee Conn Hees yas nhac. eto) (LONKe- 3OOOsLOLOOO 
EMEALCLULL DA GLUIUNEHOE. ess, =o. BUTT i. © oso ~ Sen wes, oe. (19) 6220227200 
metus actts puruttost.... 1... Loeffler: .... .. sea cess (20S 17121225007 
Bacillus Guillebeau (c) ... ... E. von Freudenreich (21) 5001'021148 
Bactertune lactes lead ... Emmerling (22) 52210211 
Bactllus lebents . ne paar (23) 
Streptococcus hollandicus... ... H. Weigmann siihyat ded) sd (24) 30023020003 
Streptococcus lacticus... ... ... H. Weigmann (25) 


The eis which have been selected for comparison are indi- 
cated by group numbers as follows :— 


3.2 
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Numerical System Selected for Comparing the Characters of Ropy 
Milk Organisms. 
Group Number. ; 


1000 Large coccus about 2m in diameter. 

2000 Siiall 5, gee MAE 5 

3000 Streptococcus. 

5000 Short rod 

6000 Money, lite oe 

7000 Slightly curved rod. 

8000 Oval cocci I'2uX 2°Iu. 

100 Endospores produced. 
200 > not produced. 
10 Motile. 
20 Non-motile. 

I Ropiness due to swollen capsule. 
2 5% 30 slimy protein substance. 
B a 3 non-protein nitrogenous body. 
4 a enormous number of organisms. 
6 No ‘capsule produced. 
orl Aerobic. 
o°2 Facultatively anaerobic. 
O'Ol Gelatine liquefied. 
0°02 3 not liquefied. 
O'O00I + colonies white and shining. 
0'002 3 small and opalescent to transmitted light. 
0004 Produces a wide range of colours— blue, &c. 
0°005 White colonies, brownish to transmitted light. 
0006 Liquefying colonies, like hay bacillus. 
0"0001 Gas produced in milk. 
0"CO02 No gas produced in milk. 
0'0003 Produces a yellowish-green curd on surface of milk. 
o’o000r ~_—- Ropiness strong and permanent in milk. 
0'00002 a weak, but wis 55 
0'00004 a weak ; passes off in time. 
0°00005 permanent grey or green-blue produced in forty hours. 


000006 ~— A! casein dissolved ; liquid, yellow, and slimy. 
o‘ooocor §=©Makes milk ropy at room temperature under 5 hours. 


0°00000 3 eS a An 39 0 39 15 35 
0°000004, 99 9 oe) ) ” 29 20 oe) 
0*000005 99 99 39 9 29 29 25 9 
0'000006 aS 39 9 95 99 29 36 Oe) 
0°000007 3 x ais nts moderately rapidly (2 days). 
0 ‘000008 i rs =, 2 slowly. 


Example of Method of Using the Numerical System. 
Bacillus lactis viscosus, Adametz, 5211122213. 


5000 The organism is a short rod. 
200 Endospores are not produced. 
10 It is motile. 
I Ropiness is due to a swollen capsule. 
Ol The organism is aerobic. 
0°02 Gelatine is not liquefied. 
0'002 Colonies on gelatine are small and opalescent to trans- 
mitted light. 
0°0002 No gas is produced in milk.* 


o'o0001 + Ropiness is strong and permanent in milk. 
07000003 Milk is made ropy in less than 15 hours at room 
temperature. | 


* Adametz states that a little gas is produced, and that bubbles were seen on 
shaking a tube culture in milk. There is, however, no evidence of Bas being produced 
in Durham tubes. 


ng 
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Additional Characters.—In milk the capsule is. very marked, and 


- is sometimes as thick as the length of the organism; but in most 


cases is only one-third the thickness of the rod. 

Ward has noted a great difference in the size of individual organ- 
isms when grown in bouillon culture, and also that in this case the two 
ends of the rods are more darkly stained (bipolar staining). 

The bacilli are readily stained by aniline dyes, also by Gram’s 
stain and by hzmotoxylin. 

The method of Gabbi (26) and Welche’s glacial acetic acid method 
are recommended for the staining of the capsule. 

Large involution forms are frequently observed in old cultures; 
they often resemble yeasts in size and shape. 


COMPARISON OF THE CHARACTERS OF VarRiOUS Ropy MILK ORGANISMS. 


It will be seen on looking up the thousands column that ropy milk 


“ organisms differ very much in size and shape. 


There is, however, a considerable tendency to variation beaueen 
individual organisms of the same kind, this being very marked in 
bouillon cultures. Many of the organisms produce involution forms, 
so that very fresh cultures should always be prepared before making 
slides for the purpose of identification. 

The tendency to form chains and the length of the rods are very 
variable. 

From the hundreds column it will be seen that spore formation 
is as a rule absent. Special care must be taken in examining Bacillus 
viscosus, which, according to Conn, gives the appearance of spores 
with double staining. 

Although different members of the group vary greatly as regards 
motility (see ten’s column), the character is not a very reliable one for 
the purpose of identification. If, however, fresh cultures on agar 
are made daily for a week and kept at an optimum temperature 
motility should be observed in the seventh culture, if the organism 
possesses the property. The culture should be examined when 
8 to 16 hours’ old. 

The cause of ropiness (see unit column) is a fundamental difference, 
which, as mentioned above, can be used for purposes of classification, 
but it does not serve to distinguish between the many organisms 
which owe their ropiness to a swollen capsule. 

It is evident from the first decimal place that most of these organ- 
isms are more or less aerobic; the organisms in Group I., being 
‘‘ obligate aerobes,”’ with one or two exceptions. 

The liquefaction of gelatine (second place of decimals) is a valuable 
property for the purposes of identification, but in some cases the 
liquefaction takes place very slowly; Micrococcus mucilagindsus only 
liquefies gelatine in three weeks. k 

The variation in this respect between the individual members of 
Group I. indicates very fundamental differences in the chemical action 
of these organisms on the nitrogenous constituents of milk, and work 
in this direction would probably bring into greater prominence the 
differences between the organisms of this group. 

The numerical system fails to do justice to the method of distin- 
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guishing between members of this group by the appearance of colonies 
on gelatine (third place of decimals). Descriptions of the growth on 
various media are given in most of the original papers, and in some 
of the text-books mentioned, and, better still, pure cultures of many 
of the organisms can be obtained for comparison in this respect. 

As regards gas production (fourth place of decimals) the strongly 
aerobic nature of the organisms of Group I. makes it difficult to 
obtain growth in a closed tube, but in some cases considerable quan- 
tities of gas are produced. 

The permanence of ropiness (fifth place of decimals) must neces- 
sarily be studied in pure cultures. If other organisms are present 
variable results may be obtained. 

The time taken to make milk ropy (sixth place of decimals) is a 
factor of the greatest importance from a practical point of view. The 
writer has excluded all those organisms from the list which take longer 
than three days to produce this condition, as these would be of no 
practical importance to the milk vendor. 

The staining quality of these organisms Jos not offer a good 
means of differentiation, as they all stain fairly well by ordinary 
methods. 


APPENDIX B. 
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p. 406. 
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fas PRODUCTION OF. BEET SUGAR IN 
A CONTINENTAL FACTORY. 


RS Ne DOWLING, N.D.A, 


Asricultural Adviser to the National Sugar-Beet Association. 


A factory generally starts its “campaign” or season, as 
soon as the beets are ripe enough. This is often as early as 
the middle of September on the Continent; and to induce’ 
farmers to send their roots earlier or later than the majority, it is 
not unusual for a factory to offer a rather higher price, as it 
is very necessary that the supply should be regulated. This 
question is only vital where very sharp frosts are experienced 
before Christmas. Badly frosted beets can be worked up if 
taken before the thaw sets in, but after this they become 
“woolly ”’ and soft, through the bursting of the cells, and are 
then liable to give trouble in the factory. 

Delivery, Weighing and Sampling of Roots——The delivery 
of the “roots” takes place by road, rail, or water. The 
wagons or railway trucks are weighed over a weighbridge 
both before and after unloading, and it is the usual custom 
for sample quantities of about one to two bushels to be taken 
from the wagons of each farmer for a few days at the beginning 
and at intervals during the “campaign.” ‘These are weighed, 
washed and reweighed, in order to ascertain the amount of 
‘“tare’’ to be deducted, which usually amounts to from Io to 
20 per cent. Sample roots are also analysed for their sugar 
content by means of the polarimeter. 
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Disposal of Roots at the Factory.—The wagons are drawn 
up alongside the “flumes” or open channels and unloaded 
mechanically by means of hydraulic levers under the railway 
trucks, or by handforks. The latter is much the more common 
method. 

The “yard” of a modern factory is divided up into long 
parallel channels or pits, which are about 100 ft. (more or less) 
in length, 20 ft. to 30 ft. wide and 4 ft. to15 ft.in depth. The 
pit is built of brick or concrete with a “flushed” surface, and 
its sides slope, so that at the bottom it is only a few feet across. 
An open channel (see B) runs down the middle, having a width 
and depth of about 2 ft. Iron plates are laid across the top 
of the gutter B, except where the beets are allowed to fall into 
it. Water rushes along this gutter and thus floats them 
towards the factory. 


a 


CHANNEL ALONG WHICH BEETS ARE FLOATED TOWARDS THE FACTORY. 


In this way hundreds of tons of “roots” can be unloaded 
into this pit continuously. It is also possible to regulate the 
quantity falling into the gutter. 

Washing.—As a tule the beets have to be lifted to a higher 
level before entering the washing machine. This lifting is 
done by means of a scoop wheel or chain elevators, revolving 
screw “worms” or by the more modern “mammoth” pumps. 
The “mammoth ” pump consists of a U-shaped iron cylinder, 
having one arm longer than the other. The beets flow into 
the shorter arm with water, both being gradually raised into 
a spout and thence into the washing machine by means of the 
compressed air in the long arm of the U tube, which is provided 
from a compressor. . 3 
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The horizontal beet-washers are fitted with a revolving 
-shait having iron arms, which keep the mass constantly on the 
move towards the elevator at one end. The trough is fitted 
with stone catchers. 

Weighing.—The beets are next raised by a bucket or chain 
elevator to the top of the factory and discharged into an 
automatic weighing machine holding about 800 Ib. This 
machine records accurately the washed weight of all the beets 
passing through the factory, and in this way a check is. 
obtained both on the outside weighings and on the sugar 
yield. 

Slicing.—As soon as the known weight of beets is reached, 
the basket tilts automatically and its contents are delivered 
by gravitation into hoppers, and thence into rapidly revolving 
cutting or slicing machines. These machines have horizontal 
plates or discs fitted with sharp fluted blades or knives, which 
revolve at a great rate and cut the beet into slices known as 
“Schnitzel.” The knives have constantly to be removed for 
Sharpening. 

The slices are regular in shape, being about 3 to 4 inches 
long by one-eighth of an inch in diameter. | 

The Extraction of the Sugar by the Diffusion Process.— 
After leaving the “slicer” these slices are conveyed to the 
diffusers by means of a travelling rake conveyor and shoots (see 
Fig. 1). The diffusion battery consists of a number of iron 
cylindrical cells or diffusers, which may hold as much as 
five or more tons of slices, and are fitted with valves to regulate 
the supply of hot juice and water, and also with a movable 
cap top and bases for filling and emptying. 

The hot juice and water is forced by pressure through the 
_ diffusers and the process of extracting the sugar by diffusion is 
set up. The hot juice is run from one diffuser to another and 
after going the whole round of the battery it is drawn off and 
conveyed into centripetal cylindrical strainers, after which it 
is measured automatically, heated in pre-heaters and forced 
into the lime mixers to be mixed with quicklime which has 
been prepared from the kiln outside, whereby it is purified or 
defecated. i 

Purification of the Juice.—A chemical reaction and a 
mechanical action take place, the lime helping to precipitate 
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and decompose the non-sugars, and to carry suspended 
organic bodies down with it. This defecation may take place 
in a separate vessel or in the carbonatation tank. 

Carbonatation is brought about by driving carbon dioxide 
into the defecated or purified raw juice by means of pumps. 
This causes the formation of calcium carbonate, etc., which 
form aprecipitate. After this first carbonatation, or saturation 
of the juice with COs, it is pumped up to the filter presses 
which separate the suspended precipitate and the partly 
purified juice. This treatment is repeated in a second car- 
bonatation tank and filter press and sometimes a third, where 
the alkalinity of the juice is finally adjusted. 

The residual lime-cake is conveyed by means of transporters 
to a heap outside and eventually is given to the farmers or sold 
for about 25.40 35, a ton, lt contains. 


0°46 per cent. ‘Potash (K,O). 


1°28 ie Phosphoric acid (Ps5Q;). 
22 5 Magnesia. 
9°25 35 Calcium carbonate. 
2128 = Organic matter (fine beet rootlets, &c.). 
50°00 3. Water. 
16°56 % Other constituents. 
100°00 


The purified thin juice passes on to the evaporators (see Fig. 
2) in order to evaporate some of the water (about 80 per cent. 
of juice weight) and convert the thin juice from about 13° 
Brix., into a thick juice having a density of about 60° Brix. 
In order to effect this operation economically, the 
evaporation system is based on the principle that the latent 
heat is used over and over again, in modern factories generally 
four or five times. The evaporating pans are arranged in 
series, and the first vessel is heated either by direct steam, 
exhaust steam, or high pressure vapour from a juice pre- 
boiler ; the exhaust steam or vapour is condensed after parting 
with its heat to the juice or liquor in the first vessel. 

The vapour which is given off from the juice thus heated, 
now passes into the heating chamber of the second vessel, 
where it in its turn is condensed and gives off its heat to the 
juice in this vessel. The same process is repeated in the 
third and fourth vessels. ea 
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The vapour from the fourth vessel now passes, as a rule, 
through juice heaters where as much as possible of its remain- 
ing heat is utilised. It then passes on to the condenser. This 
vapour is at a very low tension. In order to maintain a 
vacuum in the condenser, it has to be provided with an air- 
pump to draw off all incondensible gases, which are always 
more or less mixed with the vapour, and which would other- 
wise accumulate in the condenser. It will be seen that 1 lb. 
weight of steam (as measured in a closed vessel) evaporates 
nearly its own weight in each of these vessels, i.e., it has 
almost a fourfold economy. 

The thick juice from the evaporators is pumped to 
another carbonatation or sulphitating installation and 
after treatment is again filtered and passed on to the 
vacuum-pan supply tank and thence to the vacuum pans 
(See Fic. 3). 

This final evaporation of the concentrated juice in the 
vacuum pans is also performed in a comparatively high 
vacuum, in order that the sugar may boil at a very low 
temperature, and thus not subject the crystals to caramel- 
isation or “burning.” The vapour issuing from the vacuum 
pans is also condensed in a condenser provided with an air- 
pump. | 

In most modern factories there is only one condenser in the. 
whole factory, which serves for-both the evaporators and 
vacuum pans. This thick juice in the vacuum pans is boiled 
until it reaches a condition known as “‘massecuite,” 1.e., 3 
mixture of well defined crystals and concentrated syrup. This. 
‘““massecuite”’ is now discharged into crystallisers where it 
is cooled down by stirring, thus allowing the “grain” to 
grow, and it is afterwards passed to the centrifugals, which 
by the rapid revolving action separate the crystals from the 
adhering syrup, the latter passing through the finely perforated 
periphery, leaving the crystals of sugar adhering to the sides. 
of the centrifugal basket. 

This first sugar has a polarisation of about 96 ‘per cent. to. 
97 per cent. The syrup is again treated by boiling, etc., as. 
before, and after passing through a second lot of centrifugals 
yields a sugar having a polarisation of about 90 percent. The 
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resulting syrup forms the by-product called “molasses” or 
agricultural treacle. 

Waste-waters or “Effluent.”»—The waste water that is 
pressed out from the used pulp and also that from the diffusion 
battery is liable to cause trouble by giving off noxious gases 
produced by the fermentation of the organic matter. To 
avoid this the water is usually treated with lime and an iron 
salt, and then allowed to run out into a series of “settling 
ponds,” together with the water from the ‘“‘ washer,” etc. After 
being allowed to remain for about 3 days in one pond or basin, 
the water is run into a second and so on until a fairly pure 
liquid is obtained. It is sometimes then run across a meadow 
and into a stream. | 

The “Steffen” Process.—Factories fitted with this patent 
process differ from the ordinary ones in having the diffusion 
battery replaced by a trough fitted with a revolving screw, by 
means of which the slices are slowly moved through the 
trough. while in contact with hot water or hot raw juice. 
This is known as “hot infusion.” Not so much sugar is 
extracted, but the advantages claimed are :— 

(1) That the initial outlay is less. 

(2) That the resultant dry slices contain 30 per cent. to 35 
per cent. of sugar instead of 5 per cent. to 6 per cent. in the 
ordinary slices, and therefore a higher price can be charged 
the farmer per ton. 

(3) That the working expenses are less, because it is the 
last portion of the sugar that is the most difficult to obtain 
and crystallise. 

It is sometimes worked in conjunction with the diffusion 
battery, and the manufacturers informed the writer that the 
extra cost was about 47,500 for a 600 ton factory. In this way 
it is claimed that almost the whole of the sugar can be extracted. 
If sugar is cheap, the “Steffen” process can be used alone. 
Very few factories seem to be fitted with this process, however, 
and it does not seem to be popular at present. <A well-known 
authority in Germany informed the writer that the price 
asked for the “Steffen slices” was too high in proportion to 
their actual feeding value, and that in practice the extra 
sugar did not give such good results as might be expected 
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because of the digestible nature of the carbohydrates present 
in the ordinary slices, which only contain about 5 per cent. 
to 6 per cent. of sugar. 

Heat in Factories.—The old buildings are often “cramped ” 
for room and are badly ventilated. In such cases the 
atmosphere is hot and oppressive. A modern factory, how- 
ever, is like one big hall, excellently ventilated and by no 
means objectionable, and the so-called “obnoxious odour” is 
afallacy. The writer stayed at different factories and did not 
experience any such unpleasantness. 

The following data relate to a German factory dealing with 
1,200 tons of beet in the 24 hours (unless otherwise stated), and 
were given to the writer by the manager. 

Water.—The purer the supply the better it is. Soft water 
is preferable to hard, but it is not a sine qua non. The 
quantity required for floating the beets in and washing is 
about 1,100 gallons per minute. For the diffusion battery, 
250 per cent. of the weight of roots is wanted if entirely fresh 
water is used. If part of the water is purified and used over 
again, it is possible to do with 120 per cent. 

In another factory in Bohemia of 1,000 tons capacity, 1,500 
gallons of water per minute (about 7 cubic metres) were 
required, which is equivalent to 9,640 tons of water every 24 
hours. | ee 

Coal.—Brown coal is generally used on the Continent. 
About 6 per cent. of beet weight would be required when 
using English coal of fairly good quality. Thus for a 1,000 
ton factory, about 60 tons of coal would be required every 24 
hours. 

Limestone.—About 4 per cent. of the beet weight is required. 
Therefore 40 tons would be used every 24 hours in a 1,000 ton 
factory. } 

Number of “ Hands.”—In this 1,200 ton factory, 270 men 
are at work during the factory season, but only about 8o in the 
summer. The remainder work on the land or at other indus- 
tries, such as brickmaking, when not required in the factory. 

- Wages.—Staff in the factory; Manager, £500 to 4750 per 
annum; 2 Chemists, £100 to £150 per annum; 1 Engineer, 
£125 to $150 per annum; 1 Assistant, £125 to 4150 per 


IO12 THE PRODUCTION OF BEET SUGAR. [MARCH, 


annum; 2 Book-keepers—ist, £200 to £250 per annum; 2nd, 
£125 to £150 per annum. 

In addition to the salary the manager generally has a house, 
and the staff have free lodgings, light and heat. 

Unskilled Labour.—The men get 4s. to 5s. a day. 

Beetroots.—The cost to the factory of one ton delivered and 
everything included varies from about £1 to 25s. Cost of 
working same per ton 1s about 6s. 

Beet-Sugar Factory at Dinteloord,* Holland.—This new 
factory is most interesting not only with regard to its modern 
building and machinery, but also to the fact that it is a co- 
operative concern and entirely run by farmers. 


WoORKING ACCOUNT OF THE SEASON, IQIO-II. 


Received :— 
a 
Netproteeds,suigar® fo... ss. "sete. acct sch, ee oe a A OO 
$5 pulp. Lee wee tee es Re eee eee 8,185 
a molasses... 3,983 
Sugar beets lost and covered by in insurance and proceeds of beet sold 127 
Balance on shares and direct receipts sigs (Seed ie ers Fede tans ane 110 
Total i Pe a EAL 3, G20. 
Less Costs of Working :— 
Depreciation 210 erin». ccsea dea ces k ere yee OL OS 
Maintenance!sacker. cs east eee | ace. cee Oy 
Factory materials. 4.1.6) Sun. eee ean Wade Sacaee ee AGS 
Wares ages = 23 Fy hoe eaet ain gctl > eee ee ER BAL OO 
Salaries and allowances Deut heat Bowie Condiat take ere aL AG 
General eee sot aghgh ete ached: Set eon nee aaa LNA 
Interest . Ee ile 509 
Cost of ‘receiving beets, freights, wages, con- 
trollers account <..0) ... , eta OAS 
32,628 
Balance of workingvaccount 0) anata. ee. 5 oe 120,698 
WINES MeCeINe dy pepe erate eetaa enon nme meee II 
Total £120,709 
Less Charges under Art. 21 of Association :— L 
Interest . dbs g Riva seit ata pe aoa a ee OO 
Redemptions... ci oe) are 4,000 
Dividends 4 per cent. on m capital paid wD. fe ik O50 
Fire insurance .., ee aaig goes 182 
8,932 
£111,777 
Paid to members:supplyang sugar beet sia. --7.00)-.41. <0 ae eee ee OU 
£316 
Stillito: becpaids sa 55a ee ate eee riers Samus catalan 316 


* Some additional particulars with regard to the factory are given in the article 
on pp. 1014-1017. 
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Some 200 farmers are shareholders, and 3,430 shares of £36 
each have been taken up. Of these farmers about 300 are 
““small-holders” and have taken one share each, one fourth 
being paid in cash and the balance in roots. A large sum 
was borrowed, but this must be cleared off in 25 years. 

A shareholder contracts to provide the factory with a 
minimum of 15 tons and a maximum of 35 tons of roots per 
share. About 119,000 tons of beet were worked up during 
- the past season. The total in 1910-11 was 87,000 tons. In 
1910 the average sugar percentage was 17°54, the highest 
20°4, and the lowest 15°8 per cent., and the factory was able 
to pay as much as 25S. per ton including profits, after making 
extensive allowance for depreciation, paying 4 per cent. on 
capital, and redeeming £4,000 of the mortgage. 

A copy of the working account and balance sheet for the 
year ending March, 1911, is given on the previous pages. 


A CO-OPERATIVE SUGAR FACTORY IN HOLLAND. 


““HOME COUNTIES.” 


Author of “* Sugar Beet: Some Facts and Some Illusions.” 


The first co-operative sugar factory which was established in 
Holland is in Zeeland, at Sas van Gent. In 1909-10 it worked 
up 47,600 tons of beets and in Ig10-11 some 53,000 tons. It 
paid 23s. 1d. per ton in the former campaign and 24s. 2d. in 
1910-11. The sugar percentage in the one campaign was 
16°27. and in- the other 17°16. -The -beets handled: daily 
averaged 780 tons in 1909, and 800 tonsinigio. The factory’s 
capital consists of g00 shares, of about £33 each, on which 
about £8 is paid. They are practically all held by farmers. 
The minimum quantity of beets that may be sent in per share 
is 15 tons, and the maximum 30 tons. 

The most modern co-operative factory in Holland is situ- 
ated at Dinteloord. The order for this factory was given to the 
contractors on January oth, 1909; building began in February, 
and the factory was making sugar on October 13th in the 
same year. 

The figures in the table on the next page show the results 
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of its working in the three seasons during which it has been 
_in operation. 


< 1909-10. IQIO-II. IQII-12. 
Beet handled in season 65,000 tons $7,000 tons 119,000 tons 
e daily ... T0268 3) 13320 4 1,400 ,, 
Brice gall sae 21s. 8d. per ton 255. Id. per ton 28s. 4d. per ton 
Niemi bers siete ess fe 644 704. 720 
SAGES sete wo) a el reed si 3,150 3,368 3,439 


Some three hundred of the members have only a single 
share each. In ig9g09-10 the quantity of beets received 
per share was 21 tons, in I910—-11, 26 tons, and in I91I-12, 
34 tons, the maximum allowed being 35 tons. 

On the original 3,000 shares the farmers paid £8 4s. per 
share, making a total of £25,000. Four per cent. must be 
paid on this. The cost of the factory was £135,000. The 
balance was found by means of “shares, mortgages, bankers — 
and members.” . 

The farmers are justifiably proud of their up-to-date factory. 
Its manager is the son of the late manager of the biggest sugar 
factory in the country, the premises of which adjoin the 
co-operative enterprise at Dinteloord. The factory is to be 
enlarged, at a cost of from £10,000 to £14,000, to a total 
capacity of 1,700 tons daily, and may therefore become the 
biggest sugar factory in Holland. 

I found about 3,000 tons of beet piled up outside the factory, 
the stacks reaching as high as the houses that had been built 
for the accommodation of the director, chemist, accountant, and 
engineer, for in a “campaign” which goes on day and night 
all responsible persons must be on the spot. One of the three 
electric cranes is alone capable of transferring 400 tons of 
beets in a day from the barges to the concrete slopes of the 
storing place. There were convenient facilities for weighing 
both the railway and the farm wagons of beet, before and after 
their loads were shot out. The weight of the barges is also 
taken before and after unloading, by calculating displacement. 
In order to estimate a consignor’s sugar percentage a sample 
is taken of every four tons lifted out of the barges, of every 
single wagon load when the beets are received by tail, and of 
every eight loads when they arrive by road. 

As the novice never realises the quantity of water needed by 
a big sugar factory, it may be mentioned that at Dinteloord 
some 1,200 tons a day are used. The daily consumption of 
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lime is 42 tons. Coal costs nearly 9d. per ton of beets. The 
‘“campaign ” staff, which numbers about 500 for day and night 
shifts, receives about £5,600 in wages. This does not include 
the pay of the heads of the factory or the office staff. As it is 
seldom that one hears of an estimator of the cost of an 
English factory saying anything about the expense of keeping 
the place in order when it is not working, it is worth noting 
that at Dinteloord, without counting head officials and the 
office staff, there are sixty men on the place after the sugar- 
making is over. | 

The shareholders receive wet pulp. Most of them live 
close at hand so that they prefer wet slices to dry, but the 
factory tries to squeeze out as much water as possible. 

I was assured that only three out of the twenty-five joint 
stock sugar factories in the Netherlands pay for beets 
according to the percentage of sugar, in the same way as the 
co-operative ones do. After the season of 1910-11 Dinteloord 
paid off more than £4,000 in redemptions. Asa result of 
this season (1911-12) it will probably carry more than £20,000 
to reserve, and the members will be paid about 8s. 4d. more 
per ton for their beets than they would have got, so I was 
informed, from the joint stock companies. | 

The co-operative factory struck me as frugally, but efficiently 
planned. The co-operators reduce the amount of their 
machinery by contenting themselves with the production of 
an unrefined white sugar. It is thought that this is more 
profitable than refining, which means increased capital, a 
higher excise duty, and finding trade customers. Everyone 
who has thought about these considerations attaches weight 
to them, though an experienced sugar firm may well find a 
great advantage in refining as well as in simply making 
sugar. | 

Dinteloord has been happy in the time of its starting. After 
the Sas van Gent factory was started sugar prices went down; 
since Dinteloord’s first season, prices have kept going up. The 
managing director laid the greatest stress on the help this had 
been. If old hands in sugar beet culture, not unacquainted 
with sugar manufacture, attach importance to such a piece 
of good fortune, how necessary it is that English factory 
promoters should be far-seeing and cautious. When I went 
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over the Dinteloord factory in November, most of the sugar 
had already been sold at good prices in advance of manufac- 
fur. 

From the farmers’ point of view, the co-operative factory is 
no doubt the ideal way of going to work: the agriculturist 
gets his profits as a beet grower and his dividend as a sugar 
manufacturer. 

The managing director of the Dinteloord factory, who has 
large farming interests in Zeeland, told me that he would © 
obtain 43 tons of beet per hectare (24 acres), over an area of 118 
hectares. He reckoned in fact that his crop would be over 
5,000 tons. The analysis of his first cargo to arrive at the 
factory reached the high sugar percentage of 19°3, and in 
later cargoes he had touched 17 and higher, but, he said, “now 
the rain has come I may be down to 16 per cent.” The highest 
Sugar percentage is obtained after wheat and the least after 
clover and green manure. The English farmer who reads 
this should remember, of course, that this is experienced culture 
on highly suitable land. 


MUSTARD BEETLES. 
R. Stewart MacDoucGa.i, M.A., D.Sc. 
THE MustTarp BEETLE (Phaedon betulae, Kust). 


AMONG mustard enemies, Phaedon betulae, Kiist (armo- 
raciaeé, L.) is very destructive, both as adult and as larva; 
the leaves especially are destroyed, but the shoots are also 
gnawed. Scarcely a year passes without some damage by 
this beetle, and now and again many acres of mustard are 
spoiled by it. In 1886 Miss Ormerod collated a number of 
replies from mustard growers concerning this and other 
insect enemies of mustard, and made a report, which was 
printed in abstract in the Journal of the Royal Agricultural 
Society for 1897, and more fully in the Ormerod Annual 
Report for 1897. 

Phaedon betulae, often known as the mustard beetle, while 
choosing mustard as a favourite crop for feeding and breed- 
ing on, uses as food plants other Crucifers, e.g., cabbage, 
rape, turnip, swede, cress, and charlock. The beetle is found 
in England, Scotland, and Ireland. Complaints concerning 
it come to the Board chiefly from the east of England, but 


An 
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in mid-June, 1904, adult beetles were sent from Bath, where 
they were destroying a bed of watercress. : 


Description of Beetle. 

The adult (Fig. a) is broadly oval, and measures just over 
4 inch in length. In colour it is shining metallic blue or deep 
green; the antenne, legs, and under-surface of the body are 
black. Fowler adds as characteristic, “anal segment of the 
abdomen with a broad and bright reddish testaceous border.” 
The thorax, narrower in front, is markedly punctured. The 
wing-covers also show many punctures, these punctures being 
not only on the lines or striz that run down the wing-covers, 
but also in the spaces between the striz. | 

The larva, or grub (Fig. b), is smoky or dull yellow in 
colour, spotted with black, and is somewhat hairy; the head is . 
black; the legs are six in number, and are black, but there is, 


MUSTARD BEETLE (Phaedon betulae). 
a. Beetle x 3.5. 6, Larva, x 3. 


in addition, a muscular process at the hind end. Along each 
side of the body is a row of tubercles, brown in colour; from 
these tubercles yellow glands can be protruded. The length 
of the grown grub is about £ inch. The grub newly hatched 
is bright yellow, but the colour becomes dull. 


Life-History. 

The adult beetles pass the winter in many different shelter- 
places at and in the neighbourhood of fields where the grubs 
have been at work—in such shelter-places as mustard stubble, 
hollow stems of wild plants, rubbish-heaps, at the base of 
rough grass, under bark, and in cracks in gate-posts and > 
fences. 

Issuing from their winter quarters in spring, the beetles 
lay their eggs on the under-sides of the leaves of mustard; 
the eggs are yellow. The grubs feed on the leaves, and many 
can be found on a single leaf. Adult beetles have been sent 
to the Board in May, June, July and August. The grubs, 
when full grown, drop away from the food-plants to the 
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ground, and pass into the soil for pupation; in a fortnight 
the new adults may come above ground. Both young and 
old plants are attacked. 


Treatment. 

1. The beetles may be collected by shaking them off the 
plants into vessels containing paraffin, or into receptacles 
coated with tar. The most satisfactory method for such 
trapping would be the use of a machine that could be pushed 
between the rows; the machine would be provided with strips 
of canvas and a catching apparatus in the form of troughs or 
scoops situated low down within five or six inches of the 
ground. The canvas strips would be so arranged as to hit 
against the plants as the machine was pushed between the 
rows, and thus cause the beetles to fall into the traps below. 

Miss Ormerod wrote favourably of such a machine in her 
Report, 1894, while in 1911 such a machine, in process of 
being perfected, was exhibited at the Lancashire Agricul- 
tural Society’s Show. Trapping the beetles before they 
had laid their eggs would be especially advantageous. 

2. Where great numbers of eggs have been laid on young 
plants a few inches in height, the wisest measure would be to 
plough in the crop at once. 

3. Against the grubs a useful spray rouid be arsenate of 
lead, care being taken that the spray reached the under-sides 
of the leaves. The arsenate of lead would be likely to poison 
any beetles that ate leaves sprayed with it. 

4. Where, later in the year, the beetles are noticed to be 
migrating to other fields, a shallow trench should be dug 
across the path of the migrating swarm. If the trench be 
kept tarred many beetles will be caught. 

5. After a bad attack by Phaedon betulae, the straw, where 
it has been left on the field, might, after lying for some 
time. be burnt in order to destroy sheltering beetles. 


Tue Turnip, MUSTARD, AND CABBAGE FLOWER BEETLE 
(Meligethes aeneus, Fab.). 

‘This tiny beetle, belonging to a different family from 
Phaedon, is an enemy to the seed crop of various Crucifere. 
It injures the flowers, and so reduces the amount of seed. 
Badly infested flowers shrivel. It is often harmful on mus- 


tard. it may be alone, or it may be present along with 
ASM. 2 
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Phaedon betulae, and is found both on white and on brown 
mustard. Thus on June 7th, 1909, a correspondent wrote: 
“JT have eight acres of brown mustard, about a foot high, 
growing very fast. Yesterday I discovered all the tops of 
the plants covered with small black beetles.” On examina- 
tion these proved to be Meligethes and Phaedon working 
together. 

The adult beetle is little more than j,inch long. It varies 
somewhat in colour, but typically is brassy green or deep 
green, with the thighs darker. 

_ The larva is a grub with six walking legs on the hors and 
at the hind end of the body a process of service in locomotion. 
In colour the grubs are greyish or yellowish white; the head 
is dark. 

Life-History. 

_ The beetles lay their eggs in the opening buds, and both 
adult beetles and larvee may be found at work in the blossom. 
The grub, on being full- ted, falls to the ground, and enters 
the soil for pupation. 


| OTHER PHAEDON SPECIES. 

Phaedon cochleariae (F.) is smaller and brighter blue than 
betulae, and feeds on Crucifers. 

Phaedon tumidulus (Gerv.) is found on Umbelliferous 
plants, e.g., on the wild cow parsnip or hogweed (Heracleum 
sphondylium). I have had it from two Umbelliferous crop 
plants. In July, 1905, it was sent to me from Yorkshire as 
harmful to celery. The correspondent wrote: “The beetles 
seem to commence operations at one end of a row of plants, 
and work steadily along the row, SR destroying the 
plants; the beetles are in hundreds.” 

In August, 1905, it was sent to the Board from Settle, 
where, along with another Chrysomelid, it was destroying 
parsley. 


The identification and eradication of Spurrey (Spergula 
arvensis, L.) as a weed were dealt with in this Journal in 
July, 1911 (Pp, 202), ln thararncle it 


Spurrey as a was stated that “in certain Continental 
AIO LOE: countries, especially Belgium, a variet 
and for use ie te Baas 4 
on Sandy Soils. of spurrey is grown as a fodder crop, 


and is even sometimes converted into 
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hay. In his Farm Foods Wolff quotes the following 
-analyses of spurrey :— 


GREEN. Hay. 
Total. Digestible. Total. Digestible. 
NAILS ta hs ola a ath 80°0 — 16°7 — 
Crude Albumen:") .:).°.:. 2523 | — 12°0 — 
by. Hibre ia, eee 5°3 Bn 22°0 131 
Nitrogen-free Extract ... 9°7 6°5 36°6 237 
Hitter eas ee cn ca, O'7 0'3 352 I'G 
JSD, ona ci en Seven ge ne ge 2°0 — 9°5 — 
Albuminoids and Amides — I°5 | — 7°6 


Very light sandy soils might be considerably improved by 
ploughing in several crops of spurrey in succession, for it will 
grow in profusion on sands where many plants would not 
succeed at all, and its growth is so rapid that two or three 
crops may be raised in one season. Ploughing in would of 
course be effected as soon as the weed showed the first flowers. 
Depasturing the crops with sheep would also be very 
beneficial on such soils.” 

Since the above note was published some further information 

on the subject has been collected. 
_ Spurrey is referred to by Johnson and Sowerby in 
Useful Plants of Great Britain. Aberdeenshire farmers 
mave long held it as a pernicious. weed, and this 
view can readily be understood by anyone personally cog- 
nisant of the conditions which were to be met with, at any 
rate thirty years ago, on many farms where the soil was light 
and sandy. The spurrey grew so luxuriantly as to choke 
the crop that had been definitely sown, and it can be realised 
what were the feelings of those who lost a crop of turnips and 
got instead a crop of spurrey, which they did not aim at and 
did not know how to utilise. When Johnson wrote in 1865, 
the plant was grown for fodder in many parts of Europe 
outside the British Isles, and in various parts of this country 
also its qualities were rated very highly. 

Many foreign writers have been enthusiastic in recom- 
mending spurrey as a green manure for sandy soils and as a 
fodder crop, especially on such soils. Thus in the Dictionnaire 
d’A griculture (1892), it is stated that this plant is cultivated as 
a forage crop in Russia, Germany, and Belgium, but only to 
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a small extent in France. According to Belgian statistics 
the ordinary variety yields from about 2 to 9 tons of green 
forage per acre. Over an average of ten years the yield was 
more than 5 tons per acre. In 1866 8,645 acres were grown 
in Belgium, and the acreage had risen to 59,200 in 1880.* 
When used as a fodder crop successive sowings are made. 
Cattle eat spurrey green or dried, but horses do not seem to 
care for it. Spurrey is held to have a good influence on the 
quality of butter. In France it is regarded as particularly 
useful for ploughing in as green manure, or for forage at the 
end of a season of scarcity. For this purpose sowing may 
take place in July and August, and even early in September, 
about 22 lb. of seed per acre being sown. 

In the Monographie Agricole de la Région de la Campine, 
issued in 1899 by the Belgian Ministere de 1’Agriculture, 
spurrey is included as a matter of course among cultivated 
crops. It is stated that spurrey is an important plant in the 
Campine country, where the keeping of cattle for butter is 
the dominating consideration of the farmer. It furnishes an 
excellent fodder much relished by cattle, and favourably 
inducing milk secretion. Butter made from the milk of cows 
fed on this plant is termed “beurre de spergule,” and is 
sought after as being of superior taste, aroma and good 
quality. Spurrey is well suited to the poor soils of the 
Campine, though it does better on richer soils. Two kinds 
are sown, the ordinary species and the Giant Spurrey. The 
latter is not widely distributed, but is more vigorous and pro- 
ductive and attains two or three times the height of the 
former. It is for this reason that it requires a soil better 
provided with plant food than in the case of the ordinary 
spurrey, which does well on poor soils. In trials at Limburg 
the giant variety yielded twice and even three times as much 
forage as the ordinary kind, but required 8 to 10 weeks for 
its complete development compared with 6 to 8 weeks for the 
latter kind. From the point of view of nutritive value, how- 
ever, the ordinary kind is superior. On soils of medium 
quality it is recommended that the two kinds should be sown 
as a mixture. The crop is harvested by mowing or by pull- 


* According to the Agricultural Statistics, 1910, Part IV., 59,485 acres were 
grown as a second crop in 1909, and 62,417 acres in 1908, the produce being 
337,000 tons and 320,000 tons respectively. 
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ing by hand. Yields vary largely, according to soil and 
climate, but 4 to 5 tons of green fodder per acre—ordinary 
spurrey—would be considered good. The cultivation is 
simple: a shallow cultivation, one harrowing, sowing of the 
seed broadcast at the rate of 13 to 18 lb. per acre (or 22 to 
27 lb. in the case of Giant Spurrey), and a final harrowing. 
Manuring is not practised. If the giant variety is sown too 
thinly it becomes hard and woody, loses its nutritive value, 
and is less liked by stock. In April most farmers in the 
Campine sow a small area of spurrey, which is useful for 
the stock for some days in June and July, while at the same 
time spurrey is sown for the purpose of producing seed, which 
is harvested about the end of July, when it is mown,, dried, 
and thrashed with flails. 

Experiments in Germany showed that manuring with 
nitrogenous fertilisers materially increased the yield of the 
crop, nitrate of soda being better than either sulphate of 
ammonia or calcium cyanamide (Fiihling’s Landw. Zeitung, 
1907, p. 148). 

Spurrey is strongly recommended for use on light sandy 
soils as a green manure, and also as forage, in Bulletin No. 
g1 (Feb. 1893) of the Michigan Agricultural Experiment 
Station. It is stated that the plant has proved of much value 
as a forage crop, but is far more valuable for ploughing in 
aS green manure, its physical effect on light sandy lands 
being very marked. Indeed, it is considered of greater value 
for this purpose than any other plant similarly utilised on 
these soils. Sheep and cows were found to be very partial 
to the spurrey, and it is remarked that “It is in best condition 
for pasture from four to six weeks after sowing, though if 
necessary animals can be turned on much sooner. It 
furnishes excellent pasturage for cattle, especially milch 
cows, though they often refuse to taste it at first; but after 
once eating it will leave the richest clover pasture to return 
to it. Sheep seem to prefer it above all forage, and all stock 
thrive upon it, when cut or cured, even eating every particle 
of dry straw that has been threshed for seed.” Im 4 report 
on the trials, it is stated (Rep. Mich. State Bd. of Agric., 
1889, p. 81) that “Its value as a manurial plant on these 
light sands is pronounced. When ploughed under it seems 
to enrich the soil the most rapidly of all plants used. It 
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is valuable for a fodder plant, being eaten readily by cows 
and sheep. It is said to be very valuable for cows giving 
milk. Itisa plant of first value in bringing these sands into 
productive fields.” The Michigan Bulletin quotes several 
Belgian and other writers, who speak in high terms of the 
value of spurrey. 


It is now generally known that in ordinary farm practice 
crops have to be supplied with manures of one form or other 
containing the three materials referred to 
commercially as nitrogen or ammonia, 
phosphate, and potash, and that if a 
crop is starved as regards one of these, poor results will 
be obtained, no matter how much of the other two 
ingredients may be present and available. It is also 
a matter of common -knowledge that there are several 
different sources of nitrogenand phosphate, and _ that 
we may regard the supplies as inexhaustible, but that in 
the case of potash the only sources of any consequence used 
at present are the deposits occurring at Stassfurt, in Germany. 

At the same time, potash is a very common and widely 
distributed substance, and it has been estimated that it makes 
up about 2°8 per cent. of the earth’s crust. The whole of 
this can be traced back to the original rocks—granite and 
others of similar composition—and to the more recently 
formed rocks of volcanic origin. The most important com- 
ponents of all these are various felspars, a family of minerals 
many of which contain potash in considerable quantities. 
Thus orthoclase, with its sub-variety sanidine, is a double 
silicate of potash and alumina, and contains when pure 
16°89 per cent. of potash. Many other felspars and allied 
minerals consist of silicate of potash in association with 
alumina, soda, and lime. 

Usually these potash-containing minerals are mixed with 
such large amounts of quartz, &c., that the amount of potash 
in the rock is only about 3 per cent., but in various parts of 
the world there are enormous deposits of rocks and minerals 
containing higher proportions. For instance, in several of 
the States of America, notably Maine, Connecticut, Pennsyl- 
vania, New York, and Maryland, in many parts of Norway, 
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and in the Eifel district of Germany, there are masses, usually 
_ volcanic in origin, of highly felspathic rocks containing up to 
8 or 10 per cent. of potash in the form of double silicates. 

In forming an estimate of the value of a material as manure 
it is not, -however, sufficient to have merely the percentage of 
potash; the condition in which that potash exists must be 
known too. Potash in a soil or manure may be in either 
of two forms. It may be in an available state in which the 
plant can make use of it at once, or it may be in such a 
condition that years of “weathering” are necessary before 
the plant can take it up. 

For instance, a clay soil will contain up to 2 per cent. or so 
of potash (also mainly in the form of double silicates), but 
this may become so slowly available for the use of the plants 
that application of soluble potash manure may be necessary — 
to obtain maximum production from the soil. 

The potash manures usually employed—kainit, sulphate, 
and muriate of potash—are soluble in water, and it is 
assumed that plants can make use of these at once if required. 
At the same time, owing to the absorbent properties of the soil, 
there is little fear of loss through drainage. In the case of 
the silicates referred to only a fraction of one per cent. of 
the potash is soluble in water, or weak acid corresponding 
to the dissolving power of the plant root, and the question 
arises as to how far it will become available for the use of 
crops in a reasonable time. 

A considerable number of experiments have been carried 
out to test this point. Detailed reports and discussion of 
results will be found, for instance, in the Transactions of the 
Highland and Agricultural Society of Scotland, 1887; 
Bulletin 104, Bureau of Plant Industry, U.S. Dept. of 
Agriculture, published 1907; Mitt. der Landw. Ins. Univ. 
Breslau, 1911; K. Landtbr. Akad. Handl. och Tidskr, 49 
(iono). No. 8 (abs. Exp..Siatton Record, U.S. Dept..of 
Agri., Vol. xxv., No. 5); Deut. Landw. Presse, 38 (1911), 
No. 63. / 

The results of these different experiments are to a great 
extent contradictory and inconclusive, possibly owing to the 
fact that the effect of a potash manure is seldom so clearly 
marked as that of nitrogenous or phosphatic manures. In 
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the case of some of the experiments, an examination of the 
results makes it appear probable that the soil originally con- 
tained sufficient potash to meet the requirements of the crop 
grown. 

It is not intended, however, to discuss the experiments in 
detail, but to call attention to the importance of ‘avail- 
ability.” At the present time certain new substances are being 
offered as potash manures, and in such cases intending pur- 
chasers would do well to obtain an analysis showing the pro- 
portion of potash soluble in water. For purposes of com- 
parison, it may be remembered that kainit usually contains 
about 12 per cent. of potash soluble in water. 


Friskney is a large rural parish in Lincolnshire, on the shore 
of the Wash, between Boston and Skegness. Its area is 
te about 7,000 acres, and its population 
Friskney about 1,300, not at all closely packed 
Credit Society. together. Some of the land is fairly 
high-lying and dry, but much has been 
reclaimed from the fens on the one hand, and from the sea 
on the other. Much of it is of good quality, commanding 
rents up-to £2 10s, or even. £4 per acre. There are 121 
small holdings of from 1 to 50 acres, besides 75 acres held 
in plots of an acre or less, generally in long, very narrow 
strips. Among the most paying crops are potatoes, cabbage, 
celery and mustard: early potatoes, which come into the 
market after the Jersey supply, sometimes fetch £25 or £30 
per acre. Agriculture as practised by small occupiers is a 
prosperous business in this neighbourhood, and it is said 
that all dues and rates are punctually paid, and that it is 
seldom that a labourer is out of work. | 
Such a parish, with so many small agriculturists, some of 
whom own their holdings, is a suitable place for a Co-operative 
Credit Society; and owing mainly to the influence of Mr. 
Woodhead, J.P., who himself owns and works a moderately- 
sized farm in the parish, and of Mr. Robinson, the school- 
master, such a Society was started in 1903, with the help of 
the Co-operative Banks Association, which has since been 
absorbed in the Agricultural Organisation Society. The 
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founders had also the benefit of the advice of Mr. Sutton- 


-Nelthorpe, the Chairman of the pioneer credit society at 


Scawby in the same county. The rules adopted were of 
the- same. character as those’ that. govern all the. other 
43 credit societies now at work in England - and 
Wales. They provide that only residents of Friskney of 
good character can be members, that the liabilities of the 
members for debts due by the Society shall be unlimited, 
(except in the case of guarantor members), that loans shall be 
made only to members, and only for purposes which the 
Committee think are likely to prove profitable to the 
borrower, and that all profits from the working of the Society 
shall be carried to a reserve fund which cannot be divided 
among the members. : 
The Society began with 20 members, and the number 
gradually increased, till in 1911 there were 33. They include 
13 farmers, 6 labourers, 3 farm servants, 2 cottagers, a wheel- 
wright, a blacksmith, a road foreman, a grocer, an overseer, 
an engine-driver, a builder, the schoolmaster and the Vicar. 
Twelve of the members are owners of land. Mr. Woodhead 
has been chairman from the beginning, the Secretary is a 
road-surveyor, and the schoolmaster is Treasurer. The 
Committee of seven, who are elected by the members every 


year, now include two farmers, the Vicar, a grocer, a black- 


smith and a labourer. The Secretary receives a salary of £1 
per annum, but the rest of the work is done free of cost to 
the Society, and the total cost of management, including 
salary, .stationery, affiliation fee to the ‘Agricultural 
Organisation Society, etc., was only £1 Ios. td. last year. 

The Society has from the beginning charged only 5 per 
cent. on loans to its members—that is, one penny per pound 
per month. It began by making three loans amounting to 
450 in its first year, and last year advanced six loans 


‘amounting to £89. In the last 8 years it has made 33 loans 


of the total amount of £515, averaging £16 per loan. The 
loans were all made to members for profitable purposes, and 
have been repaid punctually, though in some cases the 


Committee have seen fit to extend the time fixed for repayment 


for good cause shown. At the end of 1911 there were 14 
loans outstanding of the aggregate amount of £196, none 
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of them. overdue. Five loans were made to enable the 
borrowers to take small holdings, five to enable them to retain 
stock for better prices, two to buy seed potatoes and pigs, one 
for the purchase of stock, and another for the purchase of a 
reaper. | 

In order to obtain money to meet these loans the Society 
began by offering to take deposits at 3 per cent., and in the 
first year received £82 on these terms. It has since received 
and paid deposits every year, and at the end of 1911 held 
#152 deposited by 9 persons, 5 of whom were members, and 
4 non-members. -Last year, finding the amount required for 
loans was more than the amount received on deposits, it raised 
the rate of interest paid on deposits to 34 per cent. It also 
borrowed £20 from a bank at § per cent., and £30 from an 
Insurance Company at 4 per cent., which shows that its 
credit 1s good. | : 

For the first three years of its working, the Society’s profits 
were not enough to pay the Secretary’s salary of £1, and the 
net result of the year’s working showed a small loss. Since 
then there has been a profit every year, and at the end of 
the year rg11, the balance-sheet showed that the total profits 
up to date amounted to £8 7s. 2d., as follows: Assets 
#205 7S. 2d., including £196 out on loan to members: 
Liabilities £197, of which £152 were due to depositors, £15 
to a Bank, and £30 to an Insurance Company. The surplus 
of £8 7s. 2d., which represents accumulated profits, forms an 
indivisible reserve fund, and is the property of the Society, 
on which it pays no interest. 

Here then we have a society managed by the villagers 
themselves, with practically no help from outside, on sound 
business principles. It has been able to borrow at low rates 
of interest on the credit it has built up for itself by good and 
careful management, and has been able to make loans to its 
members for profitable agricultural purposes at 5 per cent. per 
annum. As the reserve fund grows, and the interest obtained 
on it increases, the Society may look forward to being able to 
lend to its members at even a lower rate than 5 per cent., which 
is itself a rate at which few small agriculturists outside these 
credit societies can borrow, if they can borrow at all. | 


unprofitable “lines,’ 
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One of the objects to which the grant for Agricultural 


- Research, recently placed at the disposal of the Board of 


Agriculture and Fisheries, will be de- 

Costs of Production voted is the maintenance of an Institute 

in Agriculture. for the study of the Economics of Agri- 

culture, a subject of which little has been 
heard hitherto in this country. A marked feature of the pro- 
gress in recent years in the technique of business management 
has been the prominence given to what are technically known 
as “costs.” The majority of large manufacturing concerns 
have nowadays a costs department, one of whose functions it 
is to ascertain and record the cost of each operation that is 
required to convert the raw material into the finished article 
ready for the market. Thus, if the manufactured product is | 
worth a sovereign, the costs department ascertains to the 
iraction. of a penny the value of the raw material 
used, the cost of labour at each successive stage of 
manufacture, and even such details as, say, the cost 
of the coal used in producing power for any necessary 
machinery, the fractional share of management charges 
properly debitable to the article in question, and so on, in 
as minute detail as may be considered desirable. It is thus 
possible to institute comparisons and so check waste, to drop 
’ and develop profitable departments. 

So far, work of this kind has not been done in relation to 
agriculture in this country, but a beginning has been made 
in the United States by the Bureau of Statistics, and some 
interesting papers on the subject will be found among the 
publications of that department. 

The need for accurate information on the cost of agricul- 
tural operations may be illustrated from the recent controversy 
in the daily press on the subject of the cost of growing 
sugar beet. No general agreement has been reached on this 


vital question—vital because on the answer to it the useful 


employment of many thousand pounds of capital may depend 
—and estimates differing by 100 per cent. from one another 
have their advocates, each of whom produces an ostensibly 
convincing array of figures. A common feature of all these 
figures is that they are based on arbitrary assumptions as to 
the cost of such things as, for example, horse labour, a subject 
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which gave rise to an animated and inconclusive discussion 


of experts at a meeting of the British Association two years 


ago. Another fruitful subject of conflicting views arises 
from the question: What is the cost of producing beef or 
mutton? Some experts say that the profit is nil, others that 
corn-growing does not pay, but stock-keeping does. The 
controversy arises because there is no foundation of hard 
statistical fact on which to build. No one has come forward, 
for example, to say that he has collated figures from one 
hundred typical farms, and that the prevailing cost of keeping 
a horse is so much, and that on the average it works so many 
hours per diem, two figures which, if obtained, would go 
far to settling the question. As a rule, farming does pay, 
but the question as to what description of farming pays best 
under defined conditions, and why, cannot be answered. 
The method adopted by the United States Bureau of 
Statistics is to place qualified persons on the farms to keep 
or obtain records of the times spent on each description of 
agricultural work, the exact weight, and, as far as possible, 
cost, of all materials produced or consumed on the farm. 
The particulars so obtained are carefully abstracted and 
tabulated, and precise information as to costs is obtained. - 
The following are typical examples :— 


AVERAGE ANNUAL COST PER ACRE OF FARM MACHINERY IN MINNESOTA, 


Dollars. 
BINGders;. 5 a7 ae he OMOn (Oa) 
Drills iy ek aa RL OLO75 (San) 
Plowohsie, 1 ec, 2-65 OOS TL Aas) 
Threshing outfit ue FOS 5 (Is. 525) 


These figures are based on averages for a large number of 
figures for (1) original cost of the machines; (2) number of 
years in use; (3) depreciation; (4) repairs; (5) acres operated 
on per year. 


AVERAGE ANNUAL Cost OF MAINTAINING A FARM HORSE IN MINNESOTA. 


Dollars. 

IiMmtprest oneimvestmn cites sen fea eon aG iG 
Depreciation ofhorses cane. ee ae Oa 
5c 7 DATHESS 2G ae ee cee eeO 
SHOEING 57.0 eo eacnun ener Pte epee mE 2 
Food. Wagner ik 4 Benge te ate OBL AO) 
TaD OURS Ren cae ee dudes Peer ee MLS OO 
Miscellaneous Bie Ae reake Sas RPE ERO AO 

otal coos One OOO ars Os 


Average number of hours worked per day = 2 
Cost per working hour = 0'0925 [= 4°'6d.] 
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It cannot be suggested that these figures are applicable to 


- this country. The point of interest is that they are based on 


the average of a large number of actual figures obtained 
over a series of years on many farms, and consequently 
represent fact, not opinion. 

It is necessary, however, to point out that the issues appear 
to be simpler in the States, in so far as agriculture there seems 
more specialised, and consequently less complex from a book- 
keeping point of view. A farmer who confines himself to 
producing wheat or cotton has a much simpler problem of 
costs to solve than one who takes up mixed farming in this 
country, and has to combine corn-growing with beef or mutton 
production, and, perhaps, horse-breeding as well. Then, 
again, intensive farming and its necessary accompaniment, 
an approved rotation of crops, presents a more difficult 
problem. 


The Acreage and Live Stock returns of Great Britain for 
1911 again show an increase in the number of small holdings. 
The number of holdings of the small- 

Changes in the est class—1 to 5 acres—increased in 
Number and Size of England and Wales during the year 
Agricultural Holdings. | 4;9-11 by 2,085 and in the 5 to 50 acre 
class by 1,601, so that the total increase 

during the year was 3,686. So substantial was this increase 
that the number of small holdings in England and Wales is 


now greater than in 1903. 


From 1903 to 1908 small holdings declined steadily in 
England, and although in Wales there was no_ general 
tendency, the lowest point in England and Wales as a whole 
was reached in 1908. This continued decline was only con- 
sistent with the tendency disclosed by previous periodic 
returns at various dates. Thus in 1890 the number was 
calculated at 309,290 and in 1895 it had fallen to 299,378. In 
the three years since 1908, however, there has been an increase 
of 5,312 or nearly 2 per cent. The changes in the number of 
holdings of from 1 to 50 acres in size are shown in the first 
table on the next page. 

The above figures represent only net increase and not the 
number of new small holdings created. The contraction of the 
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cultivated area year by year involves the disappearance of a 
number of holdings, and probably small holdings are 


Year. England. Wales. cee ane 
1890*>. 25.: ee te 267,346 41,944 309, 290 
AA805 2 era e ae ce 257,646 41,732 299,378 
1903 os cos sae 248,936 45,735 290,671 
1904 bed ae > 248, 104 41,895 289,999 
1905 ae, apy me 247,854 42.013 289, 867 
| 1906 a oe io 246,934 - 41,992 288,926 
| 1907 m5 ot: oS 246,896 42,197 289,093 
1908 a aes 245,102 42,074 287,176 
1909 553 ne NA 245,850 42,155 288,011 
I9IO i es as 246,584 42,218 288,802 
IQII A ob: 5 250, 166 42,322 292,488 


* The holdings of one acre have been deducted in the proportion ascertained 
in 1895. 


swallowed up by urban encroachments in greater numbers than 
larger farms. Indeed, to this cause the diminution of small 
holdings in earlier years was largely attributed. Not only, 
therefore, has the creation of small holdings since 1908 been 
sufficient to make good this wastage, but to increase sub- 
stantially the total number of small holdings in the country. 
An indication of the extent to which the larger holdings are 
being broken up to satisfy the demand for small holdings is 
afforded by the figures in the following table showing the 
changes in the number of holdings of all sizes in England and 


Wales. 


I to 5 acres. 5 to 50 acres. 50 to 300 acres. Over 300 acres. 


IQit. QI0. 


LOL ee LOMO: Igil. IQIo. I1QII. IO. 
9 


England. | 82,538 | 30,429 | 167,628 | 166,155 | 110,110 | 109,981 | 14,377 | 14,531 


Wales.... | 10,210 [710,234 | 32,112 | 31,984 | 17,965 |), 17,996 370 364 


iu 


England | 
and Wales | 92,748 | 90,663 | 199,740 | 198,139 | 128,075 | 127,977 | 14,747 | 14,895 


rer a 


Are a a oe Os ee 
‘ a " 
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SUMMAKY OF AGRICULTURAL EXPERIMENTS-+ 


FIELD: CROPS: 


Influence of Time of Cutting upon the Yield and Composition of 
Hay (Jour. Agric. Sci., January, 1912: Dr. C. Crowther and Mr. A. G. 
Ruston, Univ. of Leeds).—The variation in the composition of fodder 
crops with advancing maturity has been well investigated on the Con- 
tinent, but has received little attention in this country. In view of the 
differences in climatic conditions, it seemed doubtful if the changes 
in the composition of fodder crops would take place so rapidly here as 
on the Continent, where a delay of only a few days in cutting has appar-. 
ently led to a serious depreciation of the crop. Records are therefore 
given of tests made with ‘‘ seeds’ hay grown in Yorkshire. In each case 
the hay was the produce of a seeds mixture in which clovers pre- 


dominated, though in the second year of the test the leguminous plants 


were not so well established, so that the hay was to a greater extent 
composed of rye grass. 

The first cuttings in each year were made when the rye grass was 
in full flower, and three other plots were cut at intervals of about a 
fortnight. At the second cutting the rye grasses were distinctly taller, 
and seed formation was actively in progress, whilst the clovers were 
beginning to flower. At the third cutting the grasses were ripening, 
and the clovers were in full bloom, while at the last cutting the whole 
crop was decidedly ripe. 

Care was taken to prevent mechanical loss, but had the crop been 
harvested in the usual way, there would have been considerable loss 
of seeds, &c., at the time of the fourth cutting. The crops obtained 
in the two years were as follows :— 


tg0g CROP. ! 1910 CRop. 
| i ield of H 
Date of Cutting. | ae ey i| Date of Cutting. ae oars 
INE LEO= = 0. see 22°Cwt. ee UNS 2Ou Lm 34 cwt.- 
POR ha tinte se At | Ste Sere wares 40365, 
Ray Soca ae sa AS: 5, lee WUE stec ances AT es 
PMU Ooo es On | | See ey shales ee hy cek 5O <5; 


The crop of hay obtained from each cutting was analysed and 
estimation made of its digestibility and feeding value. 

Taking the results of the two years, the chief changes going on 
in the period were :— 

(1) A steady increase in the proportion of crude fibre ; 

(2) A gradual fall in the proportion of amides up to the third cutting, 
after which the fall was very pronounced ; 

(3) A rise in the percentage of silica in the ash. 


* A summary of all reports on agricultural experiments and investigations recently 
received is given each month. The Board are anxious to obtain for inclusion copies 
of reports on inquiries, whether carried out by agricultural colleges, societies, or 
private persons. 


4 B 


1034. SUMMARY OF AGRICULTURAL EXPERIMENTS. [MARCH, 


Pounps PER ACRE IN THE DIFFERENT CROPS, r1go09. « 


ist Cutting. end Cutting. 3rd Cutting. 4th Cutting. 


Lotal Dry Matfer: <2. 3,220 4,180 4,800. 5,100 
Crude Protein, including | 470 535 635 610 
‘ixdesProtem sce ots | 330 390 465 520 
‘“¢ Amides ” i Woetesal 140 145 170 90 
Ether Extract, (Fats, es 85 70 75 75 
Crudemiibrece. arsen e 880 1,280 1,520 1,760 
Pentosans ; | 67a- || 930 1,160 1220 
Soluble Carbohydrates .. $30 1,040 980 940 
Total Ash, meludine be. 4 285 ~ 330 425 490 
Silica 0 | 43 61 112 127 
Wine a “pi 27 eas) 40 39 
Sa Acid | 18 13 15:72 20 
POUasla asec esas aes aha | 4I 42 42 55 


The digestibility of the different crops was estimated, and the starch 
equivalent calculated. : 

The starch equivalents or the total crop per acre in 1909 were as ~ 
follows :— 


For Maintenance. For Production. 
TStiC uw ttin errno oe eee eZ OCOD ND: 1,300 lb. 
2rd ae. CE este Gee ON ann DAG OO as: 1,530 55 
pir chaere: ine ape yes atceme cee: A Ome 1,65Ov3; 
4th 29 eins 2,700 ;, 1,490 ;, 


It is concluded ere in both years the third cutting gave the most 
valuable crop, but a fair amount of latitude in the time of cutting—say, 
a week or ten days—may be allowed without seriously Eating the 
nutritive value of the crop. 

If left too long, the fall in the digestibility more than counter- 
balanced the increase in the weight of the crop, even though no me- 
chanical loss of seeds, &c., took place, a loss which could not be 
prevented in ordinary farm practice. 

Varieties of Barley (Beds. C.C., Agric. Educ. Com., Report upon 
the Barley and Sugar Beet Plots, 1911).—Ten varieties of barley 
were tested in 1911 on a light, sandy soil. In consequence of the 
hot, dry weather, the crop ripened off too quickly, and, in addition, 
all the plots were damaged by smut. In this year Maltster gave the 
heaviest yield, and Princess (a new Svalof variety) the lowest, while 
Standwell, though unsatisfactory as regards weight of crop, produced 
the best quality sample. The average yields per acre in the five previous 
years were: Kinver Chevalier, 43 bush.; Goldthorpe and Prize Prolific, 
40 bush.; Maltster and Burton Malting, 39 bush.; Standwell, 38 bush.; 
and Binder, 37 bush. 

Growth of Sugar Beet (Beds. C.C., Agric. Educ. Com., Report — 
upon the Barley and Sugar Beet Plots, 1911).—In 1911 the various 
experiments were carried out at Ridgmont under a scheme 
assisted by the Board with a view to comparing results obtained 
with sugar beet in various districts. The soil on the field in 
which the plots were laid: out was a somewhat heavy clay. It was 
dunged in the previous autumn at the rate of about 15 to 16 tons per 
acre, and twice ploughed. Tables are given showing the weights of 
washed and trimmed roots obtained under various conditions. A few 
of the most important results may be selected for note. 
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When grown on the flat in rows 18 in. apart, the weight of washed 
roots was 12 tons 123 cwt. per acre, as compared with 11 tons 13 cwt. 
-and g tons 13 cwt. when grown in rows 21 in. and 27 in. apart respec- 
tively. Of the varieties tried, Rabbethge and Giesecke’s Klein 
Wanzleben gave the heaviest crop—15 tons 7 cwt. 

Different artificial manures to supplement the dung were tried. 

The percentage of sugar varied very little; it was between 18 per 
cent. and I9 per cent. on all the plots, except where the beet was grown 
in rows 27 in. apart, in which case it was only 17°7 per cent. 

Valuing horse labour at 2s. 3d. a day, farmyard manure at 4s. 6d. 
a load, and other items at actual prices, the cost per acre of growing 
beet on the flat in 18-in. rows was 4,13 Is. 2d., against which is set 
the crop of 123 tons of washed roots. This is compared with an acre 
of mangolds, which, in rows 27 in. apart, cost £10 16s. 4d., and gave a 
crop of 20 tons. 

SOILS AND MANURES. 

The Phosphate Nutrition of Plants (Jour. Agric. Sci., January, 1912: 
Mr. A. Baguley, Univ. (oll. of N. Wales).—A good deal of experi- 
mental work has been carried out to determine the value of finely 
ground naturally occurring mineral phosphates as manures for plants 
of various kinds. In the experiments recorded in this paper the 
question was approached by artificially preparing insoluble phosphates 
of various kinds, and giving them as the only source of phosphoric acid to 
plants grown in pure sand. 

In this way ferric-, aluminium-, and calcium-phosphates were tried 
with oats, swedes, and peas, and as a control the same plants were 
grown with superphosphate as the source of phosphoric acid. With 
aluminium and ferric phosphate, both oats and swedes turned out finer 
and healthier plants than with superphosphate. Peas grew into healthy, 
sturdy plants, but were not so early or fruitful as when grown with 
superphosphate. 

With calcium phosphate the results were different. Oats did not 
thrive any better than those grown without phosphate at all, and died 
without producing any ears. Until about six weeks after sowing, the 
swedes appeared to do as badly as the oats had done, but then they 
began to grow vigorously, and at the end of the season they were 
good, healthy plants, though by no means so forward as the others. 
Peas grew moderately well with calcium phosphate, but the plants 
ripened early, and the crop was poor. | 

Rothamsted Experimental Plots in 1911 (Annual Report of the 
Rothamsted Exptl. Sta., 1911).—The effects of the exceptionally hot, dry 
summer of 1911 were well marked on the different crops and plots. 
In the case of wheat the yields were good, the continuously unmanured 
plot giving 123 bush. per acre, and the plot grown after a bare fallow in 
alternate years 17 bush. per. acre, which is higher than for many years 
past. The weights per bushel were remarkably high, the average 
of all the plots being 65°5 lb.; the weight on one plot was 668 lb., the 
highest figures yet recorded. Barley was exceptionally poor, and the 
continuously unmanured plot yielded less than 5 bush. per acre. 

On land cropped with them every year, mangolds were almost a 
failure, except on the plots receiving farmyard manure. On others the 
soil caked and germinating seed was unable to get to the surface. 
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Where, however, farmyard manure was given, the texture of the 
soil was so much better that a good plant, and crops up to 21 tons per 
acre, were obtained. 

In a comparative test with various (omer of nitrogenous manure 
for mangolds, nitrate of soda gave better results than nitrate of lime, 
sulphate of ammonia, and calcium cyanamide. ae 

Manuring for Milk (Midland Agric. and Dairy Coll., Bull. 2, 1911-12). 
—This experiment, previously noted (Journal, August, 1911, p. 416, and 
January, I91I, p. 852), was continued in the year 1911, and the results 
of the grazing in that year are given in the Bulletin forming the Third 
Interim Report. 

The experiment was begun in 1909, when two plots of 4 acres each 
were laid out in a grass field, which, through bad management in 
laying down, and annual removal of hay, was in a very pcor condition. 
In the spring of 1909 both plots received 10 cwt. of ground lime per 
acre. One of them received in addition 4 cwt. superphosphate and 13 cwt. 
sulphate of potash per acre, and during the three years the two plots 
have been grazed separately by cows in milk to determine the improve- 
ment due to the superphosphate and the sulphate of potash. No 
manures have been given to. either plot since 1909. 

In 1911 the effect of the manures was not so marked as in the 
previous season, and, owing to the dry season, the yields of milk from 
both plots were adversely affected. In spite of these, the manured 
plot increased the yield of milk at the rate of 81 gallons an acre for 
the grazing season, compared with the yield produced by the unmanured 
plot. In 1909 the difference was 84 gallons, and in 1910 86 gallons 
per acre. As the cost of the manures was only 29s. an acre, the | 
manuring has even up to the present resulted in a handsome profit, 
and its effect appears to be by no means exhausted. 

The Manurial Value of Phosphoric Acid contained in Oil Cakes (Jour. 
Coll. of Agric., Imp. Univ. of Tokyo, Vol. I., No. 3, 1911).—In Japan, 
oil cakes are largely used as manures, and it is pointed out that while 
they are chiefly valued as a source of nitrogen, they also contain appreci- 
able quantities of phosphoric acid, e.g., analyses of soy bean cake and 
rape seed cake show 1°3 per cent. and 2°25 per cent. respectively of total 
phosphoric acid. Experiments previously carried out have, however, 
indicated that this is in a much less available condition than that in 
animal manures, such as steamed bone flour. 

The greater part of the phosphoric acid appears to be contained 
in a substance, phytin, which is split up under the action of an enzyme, 
phytase, and the phosphoric acid liberated in a soluble inorganic 
compound. 

The experiments, of which an account is given,.were designed to 
test how far the low availability of the phosphoric acid in rape seed 
and soy bean cake is due to the destruction or weakening of the 
phytase in the heating during the extraction of oil, and to see if the 
availability could not be increased by adding to the cake a quantity of 
rice bran—a substance which contains considerable quantities of the 
phytin-splitting enzyme. 

It was found that rice bran did, under suitable conditions, transform 
the organic phosphoric compounds of the cakes to sn inorganic 
soluble ones. 
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WEEDS, INSECT AND FUNGUS PESTs. 

Tall Oat Grass and Onion Couch (Jour. Agric. Sci., January, 1912).— 
One of the commonest grasses in this country is Tali Oat Grass 
(Arrhenatherum avenaceum, Beauvais), and it is occasionally included in 
the ‘“‘seeds’’ mixture for temporary or permanent pasture. In some 
localities a form of this grass, known as Onion Couch [or Knot Grass 
or Pearl Grass], becomes an extremely objectionable weed on arable 
land. This plant is identical in appearance with Tall Oat Grass, except 
that at the base of the stems a chain of bulbs is formed. Each bulb 
is capable of giving rise to a new plant, and as cultivation merely 
breaks up the chain of bulbs, the weed is extremely difficult to eradicate, 
while a liberal supply of seed is formed in June and July. 

Botanists differ as to whether the Tall Oat Grass and the Onion 
Couch are distinct species, or whether the bulbous form is assumed 
as a result of variation in conditions of habitat. 

To test this point, seeds of Onion Couch were gathered from various 
localities and sown by Miss L. M. Underwood at Rothamsted in various 
soils with different amounts of moisture, shade, and at different rates. 
The two kinds of seed, which were indistinguishable, were sown in 
September and were well up before winter set in. Bulbs began to appear 
in the following March, and by May all the pots sown with seed from 
the Onion Couch were producing chains of bulbs, while the plants 
from Tall Oat Grass Seed remained normal. 

It is concluded that the habit of forming bulbs is hereditary, and 
does not depend on the conditions of the habitat. Except for the bulbs, 
no difference could be noted between the two plants. 

Investigations on Potato Diseases (Jour. Dept. of Agric. and Tech. 
Inst. for Ireland, January, 1912).—The Third Report, by Mr. G. H. 
Pethybridge, gives an account of the work done in 1g11 at the tem- 
porary research station at Clifden, Co. Galway. Owing to the excep- 
tionally dry summer, comparatively little damage was done to the potato 
crop by the various diseases, and the investigations were therefore 
carried out under unfavourable conditions. Various experiments were 
made with regard to the prevention of ordinary “blight” or potato 
disease (Phytophthora infestans, de Bary), and the results may be 
summarised as follows :— 

(1) Bordeaux mixture made with lime was slightly more effective 
than when soda was used, though it is pointed out that the mixture 
with soda is more easily prepared. : 

(2) The plots sprayed twice, starting late (July 17th), were least 
attacked by disease. This was owing to the dry July and August, in 
which disease made little headway, but it did develop in the wetter 
September, and the latest sprayed plants were better fitted to resist it. 
The conclusion previously arrived at—that spraying prevents disease best 
when done before a period of wet weather—is thus confirmed. 

_ (3) Even in a dry summer like 1911 spraying was effective and profit- 
able, not only in the West of Ireland, but also in the drier climate of Co. 
Dublin, where it resulted in an increase in total crop of about two tons 
per acre, and reduced the proportion of diseased tubers. 

(4) Lime-sulphur spray was found to be utterly useless in warding off 
the disease. 

(s) Soaking ‘‘seed” in copper sulphate solution and in Bordeaux 
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mixture injured the tubers without preventing disease. It was, how- 
ever, found possible to destroy the fungus on diseased tubers (without 
seriously affecting the vitality of the tubers) by heating to 50° C. 

Attempts to discover the exact source of infection of tubers did not 
yield conclusive results, though it seems probable that it is not due to a 
preliminary contamination of the soil with resting spores from a previous 
season. 

The Stalk or Sclerotium Disease.—It was concluded in igio that 
plants are infected with this disease by air-borne spores, and not by 
mycelium or spawn in or on the surface of the soil. This was confirmed 
in I91I, when some old grass land was broken up and planted with 
potatoes. The soil was free from the disease, and yet very many of the 
plants were affected by the stalk disease, infection doubtless taking place 
from spores borne by the air from ‘‘spore-cups’”’ present in abundance on 
neighbouring land. 

The Stalk disease appeared to suffer no check from the dry season, 
and about the end of July had made such progress that a couple of 
nights of strong wind broke down the infected plants at the point of 
infection. 

Various methods of treatment to prevent this disease were experi- 
mented with, but were quite ineffective. A very striking result was, 
however, obtained on a plot which was planted late (May 27th), as 
compared with April 6th in the other plots. Only 5 per cent. of the 
plants on this plot were attacked, as against from 95 per cent. to 100 
per cent. on the others. The total yield of potatoes was, however, 
somewhat seriously reduced. 

Black Stalk Rot and Corky Scab were much less prevalent than in 
previous years, and it was impossible to obtain definite results, though 
in the case of the Scab, application of Flowers of Sulphur at the 
rate of 64 cwt. per acre appeared to be beneficial, as it not only reduced 
the proportion of diseased tubers, but increased the total crop. Short 
accounts are also given of ‘‘ Leaf-curl”’ and ‘‘ Leaf-roll,” ‘‘ Sprain,’ ‘‘ A 
new form of Tuber-Rot,’’ and ‘‘ Pitting Experiments.” (A note on the 
IgIo investigations appeared in this Journal for August, Ig11, p. 419.) 

A Disease of Sweet Peas, Asters, and other Plants (Roy. Bot. Gard., 
Kew, Bull. Misc. Inform., No. 1, 1912).—Mr. G. Massee describes the 
minute parasitic fungus (Thielavia basicola, Zopf), and gives an account 
of investigations carried out at Kew. In recent years the damage 
done to asters and sweet peas has been so extensive in some localities 
that their cultivation has had to be abandoned. Culinary peas and 
many other plants may also be affected, while in Europe and the United 
States tobacco has suffered to a serious extent. The symptoms vary 
a little according to the extent to which the soil is infected, but gener- 
ally the disease is only serious during the seedling stage. In the case 
of peas, both the plumule and radicle may be attacked, and then the 
seedlings will not appear above ground at all. More commonly, how- 
ever, the root only is directly affected, in which case the plant attains 
considerable growth, then suddenly wilts, turns yellow, and dies. Another 
very common symptom is known to growers of sweet peas as ‘streak’ 
or “stripe,” characterised by the presence of dingy yellow streaks on 
the stem and leaves. In asters the plants are killed outright during 
the seedling stage; when about 3 in. high they begin to wilt, and 
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soon fall over, as in the disease known as ‘‘damping off.” In both 


peas and asters the roots of diseased plants are shrivelled and 


blackened. 

Infection appears to take place only from the soil, and the disease 
is often spread by means of manure, on which material the fungus 
flourishes and reproduces itself at a rapid rate. It is practically im- 
possible to cure affected plants, but preventive measures can be taken, 
and in the article directions are given for sterilising the soil by means 
of dilute solutions of formalin. 

Varieties of Potatoes immune to Wart Disease.—A small experiment 
was carried out last season at Abertillery in Monmouthshire on the 
lines adopted by the Board in the experiments described in the February 
number of the Journal, p. 915. A plot infected with Wart Disease of 
potatoes was selected and planted with potatoes known to be suscep- 
tible to the disease, as well as those believed to be immune. The 
resistant varieties planted were Aberlady Early, Conquest, Golden 
Wonder and Langworthy. These all proved immune, were white 
when cooked, and, except Golden Wonder, were floury. The following 
report was made on their quality: Aberlady Early, excellent, a very 
satisfactory potato; Conquest, excellent; Langworthy, very good; 
Golden Wonder, fair, rather small. 

The potatoes of the other varieties tried were all badly affected with 
the disease. 

A New Insect Pest of Mangolds and Beet (Second Report on Economic 
Biology, by W. E. Collinge, 1912)——During May, tg11, larve of 
Cionus scrophularie, Linn., were received on mangold and beet leaves, 
to which they were doing considerable damage. Hitherto no account 
of this insect attacking cultivated plants has been recorded, and it has 
not been regarded as of any economic importance, except for the fact 
that it feeds upon the knotted figwort (Scrophuleria nodosa, Linn.), 
and to a certain extent keeps down that weed. 

Contact Insecticides (Michigan Agric. Coll., Tech. Bull. No. 11).— 
The term ‘‘contact insecticide’? is used as referring to those sub- 
stances which kill through coming in contact with the outer surface 
of the insect body in contradistinction to those which must be eaten to 
be effective. Little work has been done to determine exactly how such 
substances kill, but the belief commonly held is that they act by 
plugging up the breathing pores, thus causing death by suffocation. 
This was the first point tested in the experiments reported on in this 
bulletin. It was found extremely difficult to kill many insects in a 
reasonable time merely by depriving them of air, and it is concluded 
that the certain and fairly rapid death caused by such materials as 
kerosene and gasolene cannot be due to the stoppage of the trachee 
alone. It was also found that air saturated with the vapour of various 
insecticides was nearly as effective as the liquids themselves. Further 
tests showed that in the use of many insecticides, such as kerosene, 
gasolene, creolin and pyrethrum, vapour penetrated the tissues and 
caused death long before the liquid or powder itself had time to pene- 
trate the chitin, or to cause suffocation by the plugging of the trachez. 
The evidence gathered seemed to show that the vapours after absorp- 
tion in the insect body become mainly effective through some tendency 
their presence exerts to prevent absorption of oxygen by the tissues. 
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Effect of Lime-Sulphur Wash on Scale Insects (Michigan Agric. Coll., 
Tech. Bull. No. 11).—Lime-sulphur wash is recognised as being a special 
rather than a general insecticide, and is recommended by entomologists 
as being particularly effective against scale insects. Its action was 
found to be peculiar. Unlike the other contact insecticides reported 
on, no proof could be obtained that lime-sulphur wash had penetrated 
into the tissues of insects. It appeared to have very little effect on 
large insects having heavy chitinous walls, and even when applied to 
a small portion of a very delicate body-wall, such as the body of a 
covered scale insect, that part might be killed before the rest of the 
body. 

Various theories were tested, but it was finally concluded that its 
action on scale insects was due partly to the fact that it takes up 
oxygen in comparatively large quantities, thus indirectly suffocating the 
insect which it covers, and partly to its effect on the wax at the margin 
of the scale. It was found that this was affected by the wash, with 
the result that the insects were absolutely sealed in under the scale 
covering. 


DISEASES OF LIVE STOCK. 


Diseases of Live Stock (Board of Agriculture and Fisheries, Rept. 
of Proceedings under Disease of Animals Acts, 1910).—This report in- 
cludes particulars of special investigations carried out at the Board’s 
Veterinary laboratory. 

Habits of Ticks.—During the last five years, ticks have been obtained 
for experimental observations in connection with the part they play 
as carriers of disease. In the course of these a considerable amount 
of information as to their habits was obtained, and a summary of 
this is given. The report deals with Hemaphysalis punctata, which 
occurs on both cattle and sheep in this country. The life-cycle was 
found to be as follows :—(1) Hatching of the eggs takes place mainly 
in July, and, to a much less extent, in August; (2) if opportunity 
occurs, as it must in most cases, the larvze become engorged almost 
at once, and moult to nymphz, mainly in August and September, and 
to a less extent in October; (3) the nymphz fill themselves, given a 
host, mainly in August, September, and October of the same year, 
and a considerable proportion moult to adults from September 
onwards; many nymphz do not engorge or moult until the following 
spring; (4) the engorged females do not as a rule start laying until 
spring. Some may lay in February, but the majority not till May or 
June. Whatever be the date of laying, hatching appears only to take 
place after the beginning of July. 

While a cycle of 95 days from engorged female to engorged female 
is theoretically possible, it is highly probable that in most cases the 
actual period is about 290 days. It is suggested that when dipping 
for the suppression of ticks (this, of course, does not refer to ‘‘keds,”’ 
which farmers sometimes erroneously call sheep ticks) is carried out 
it should be done in April or May, and in October or November, as at 
these two periods the greatest numbers are likely to be caught en- 
gorging themselves at one time. To guard against dissemination of 
ticks, dipping should be carried out before moving animals from an 
infected country or district. 
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Bracken Poisoning.—In connection with so-called bracken poison- 
ing, to which reference was made in the report for 1909, experimental 
feeding on bracken again failed to produce the characteristic symptoms 
of the disease. In one case the owner of affected cattle attributed 
the illness to Tormentil (Potentilla tormentilla, Linn.), and a heifer 
fed at the laboratory on this weed, taken from the pasture where 
illness was prevalent, became affected, and, on examination, showed 
all the appearances associated with the mysterious ‘‘ bracken poison- 
ing.” It is pointed out, however, that there is a distinct possibility of 
‘the tormentil—which is a common weed in most parts of the country, 
and usually regarded as harmless—having merely acted as the carrier 
of some form of contagion from the pasture on which sick animals 
were grazing. 

Origin of Thoracic Tuberculosis in Galves (Journal of Comparative 
Pathology and Therapeutics, September, 1911).—In this article, taken 
from the Annales de l’Institut Pasteur, Vol. xxv., No. 7, M. P. Chaussé 
describes some of the recent work carried out to compare inhalation 
and ingestion as means of infection in tuberculosis, and gives an - 
account of experiments, carried out by himself in this connection. Both 
lambs and calves were submitted to infection in the two ways. It was 
found that when virulent material, taken from diseased animals, was 
(after being diluted very considerably) sprayed into the air of the houses 
where animals were kept, tuberculosis of the lungs was contracted in 
every case. The disease was not so easily produced by feeding 
animals with the infective material, and from this, taken along with 
the results of his examination of the carcasses of a large number of 
young calves, the writer argues that in about 90 per cent. of cases 
tuberculosis in calves is caused by inhalation, and in only very few 
is infection produced through the food. 

From this, the conclusion is drawn that in children the risk of 
infection through consuming cows’ milk is slight compared with the 
chances of infection through being placed in intimate contact with 
tuberculous people, especially in insanitary surroundings. 


HORTICULTURE. 


The Effect of Grass on Trees (Thirteenth Report of the Woburn 
Experimental Fruit Farm, 1911).—In their Third Report, the Duke of 
Bedford and Mr. Spencer U. Pickering drew attention to the extent 
of the damage done to young fruit trees by grass. In the report under 
notice an account is given of experimental work that has been carried 
out since then, to test further the effect of the grass and to try to obtain 
a satisfactory explanation of its action. 

It has been found that the extent of the effect depends on certain 
conditions, such as character of soil, age and kind of tree, and the 
rate at- which grass spreads over the‘area cleared when the tree is 
planted, but in all the experiments extending over sixteen years, and 
carried out at several centres, there was only one case in which the 
deleterious action of the grass was not marked. In the majority of 
cases it was considerable, and in many it caused the death of the 
tree. In none of the experiments has any recovery from the effect 
been noticed, except in cases where the roots have extended beyond 
the grassed area into cultivated ground. Ten years’ records of the 
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trials at Ridgmont show that the value of the fruit obtained from dwarf 
apple-trees grown in grass.was only 7 per cent. of that obtained from 
trees grown in cultivated ground exactly similar in all other respects. 
It is, however, pointed out that the majority of the trials were so 
planned that the effect of the grass would be exercised to a maximum 
extent—the trees were young, and the grass did not spread gradually 
over the ground, but seed was sown (or turf replaced) immediately 
after the tree had been planted. Where the grassing over proceeds 
gradually, the trees apparently accommodate themselves to the altering 
conditions, and suffer much less than when the grass is actually sown 
over their roots. The fact that a tree has become weil established 
in the ground before the land is grassed does not, however, prevent 
it suffering. 

Standards on the free stock and dwarfs on the paradise were almost 
equally affected, though some varieties of apple were less affected than 
others, owing, doubtless, to their vigour of growth. Pears, plums, 
and cherries were also affected, though in the case of these trees the 
standards suffered less than the dwarfs. 

One of the most striking facts is that the action became noticeable 
as soon as any of the roots of the tree had entered a grassed area, 
no matter how small was the proportion of such roots to the whole 
root system of the tree. 

It is suggested that in some soils, where the effect produced is not 
great, grass might be advantageous from a commercial point of view, 
for the check given to growth tends to increase the cropping, and 
grass affects the colouring matter of all parts of the tree, generally 
resulting in a high colouring of the fruit. 

Forest trees appeared to be affected by grass in the same way as 
fruit trees when grass was sown immediately after planting, though 
in the case of conifers on a light soil the effect was much less than 
with other trees, and some recovery gradually took place. 

Explanation of the Effect—The most commonly accepted explana- 
tion is that the tree roots suffer from the competition of the strong and 
widely searching grass roots, in obtaining moisture and plant food, 
particularly the former. The writers of the report are, however, 
unable to accept this solution, and give full accounts of experiments 
designed to test it. 

Their findings and arguments may be summarised as follows :— 

1. The effect of grass is pronounced in wet seasons as well as in 
dry ones. 

2. Trees which are affected show none of the characteristic signs 
of suffering from drought; and, in fact, in a time of drought the 
grass shows the effect much sooner than the trees. 

3. The difference between the foliage of trees grown on cultivated 
soils and that of those grown on grass is most marked in autumn 
and spring, when there is plenty of moisture in the soil. 

4. Determinations of the water content of soils, in which trees 
were suffering from the effect of grass, did not show lack of moisture 
as compared with cultivated soils; in fact, rather the reverse. 

5. Affected trees artificially watered still continued to show the 
effect of the grass, even when the grass roots were prevented from coming 
into contact with those of the tree. 
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6. Extra manuring to affected trees did not do away with the 
effect of grass, which also was just as marked when the crop was 
grazed by goats as when mown and left on the surface, as was 
ordinarily done. 

The effect of aeration of the soil was also insufficient to account 
for the better thriving of the trees grown on cultivated soil, and in 
the same way there was no evidence to suggest an alteration in the 
physical condition of the soil or a change in the character of the 
soil bacteria sufficient to account for the effect. 

Partly as a result of experiments designed to test the point directly, 
and also partly as a result of eliminating all other possible explanations, 
the authors conclude that in the growth of the grass a substance 
toxic to the roots of trees is formed. This substance, however, easily 
oxidises, and if the grass is killed or removed, the trees soon recover 
from its effect, and are actually benefited by grass leachings in cases 
where these have been exposed to air. 


LIVE STOCK AND FEEDING STUFFS. 


Feeding Experiments with Cattle and Sheep (Northumberland C.C. 
Educ. Com., Bull. 17, Cockle Park Expt. Sta.).—This bulletin gives 
accounts of several different feeding experiments carried out at Cockle 
Park in 1g10-11. The results may be summarised in the following 
form :— 

1. Testing of Feeding Standards.—Two lots of cattle were fed on 

rations exactly the same, except that one received 6 Ib. soya cake 
{or decorticated cotton cake) per head per diem, while the other lot 
were given 4 lb. of soya cake (or decorticated cotton cake) and 2 lb. 
Bombay cotton cake. The latter, along with 80 lb. swedes, 8 lb. 
meadow hay, and 8 lb. oat straw, per 1,000 lb. live weight of the 
animal, corresponded to the Wolff-Lehmann standard, while the 
former provided a larger proportion of digestible albuminoids. 
_ The cattle receiving the richer ration increased during the four 
months’ experimental period at a rate of 132 lb. per head weekly, as 
compared with 137 lb. in the case of the other lot. Owing, however, 
to the greater cost of the former ration the cattle were fed on it ata 
slight loss, while the others on the cheaper ration, with less albu- 
minoids, gave a slight profit. 

2. Comparison of Decorticated Cotton Cake and Soya Cake.— 
The analyses of the two cakes were very similar, but the cost of 
the cotton cake was £8 tos. per ton, against £46 12s. 6d. for the 
soya cake. 

When tried with two lots of fattening bullocks the average gain 
per head in the lot receiving decorticated cotton cake was 14 lb. 
weekly, while in the lot receiving soya cake it was 13 lb. The 
greater cost of the former food, however, more than neutralised this 
difference, and while the use of soya cake resulted in a gain of 
2s. 8d. per head, decorticated cotton cake gave a loss of 2s. 6d. per 
head. This confirms the results of previous trials, which have shown 
““that these two cakes have a very similar value for feeding purposes.” 

With stirks six months old the financial returns were slightly in favour 
of the decorticated cotton cake. | 

3. Feeding Sheep without Swedes.—In this experiment ‘‘ three-parts 
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bred’’ hoggs were fed indoors in two lots, one receiving a ration con- 
taining to lb. swedes a day, while in the other swedes were replaced by 
Zz lb. maize meal and 1 Ib. oat straw. The lot receiving swedes 
increased at the rate of 106 lb. per head weekly, the others at the 
rate of 1:22 lb. Owing, however, to the greater cost of the second 
ration, the financial results were practically the same for the two 
lots. 

4. The Feeding Value of Digestible Albuminoids and Amides.— 
From an experiment designed to test the feeding value of amides, it is 
concluded that the flesh-forming value of amides is negligible, but that 
for all practical purposes the digestible total albuminoids ESS in- 
cludes amides) may be taken in calculating rations. 


DAIRYING. 


Milking Machine Trials (Midland Agric. and Dairy Coll., Bull. 1, 
IgliI-12).—In 1909 and i911 trials with a well-known milking machine 
of the suction type were carried out to test its efficiency, to see if 
machine-milked cows become “‘dry’’ sooner than hand-milked ones, and 
to observe the effect of the system of milking on the chemical composition 
and on the purity, from a bacteriological point of view, of the milk. 

In each year one group of cows was milked as completely as 
possible by machine, and then stripped by hand (it was found impos- 
sible to reduce the strippings to less than 13 to 2 lb. from a cow 
yielding 20 lb. of milk); the other group was milked entirely by hand. 
In 1909 the average fall over a period of ten weeks in the milk yield 
of machine-milked cows was 26 lb. a week, as compared with 216 lb. 
a week in the case of hand-milked cows. In ig11 it was not possible 
to prolong the test for more than four weeks, and in this period the 
average weekly decline in the yield of milk given by the two groups. 
of cows was the same. 

As regards the fat content of the milk, there was practically no 
difference between that obtained by the two systems, though it must 
be remembered the cows were stripped by hand after the machine. 

To test the cleanliness of the milk obtained in the two ways 
separate cheeses were made, and also direct bacteriological examina- 
tion was carried out. In the first season, when the machine was run 
without special care and under conditions similar to those which would 
obtain on an ordinary farm, the milk was often of a bad flavour, and 
unless special precautions were taken in making, the resulting cheese 
was inferior in flavour and quality. In the second series of trials the 
machine was placed under the charge of a skilled person, and special 
measures, such as soaking the teat-cups in various solutions, were 
adopted to keep the important parts clean. As a result of this there was. 
a marked improvement in the cleanliness of the milk, and cheeses with 
a better flavour than before were obtained. 

It was found that the number of bacteria in machine-drawn milk 
was greater than in the hand-drawn milk. A curious feature of the 
machine-drawn milk was that, though it contained sometimes as many 
as ten times the number of bacteria in hand-drawn milk, it took longer 
to ripen. It is pointed out that the total number of bacteria present in 
milk was not by itself a reliable guide, as many of the organisms had@ 
no action on milk. 
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The chief disadvantages of the machine appeared to be the great 
difficulty of keeping various parts of the machine in a suitably clean 
state, and the apparent impossibility of preventing the teat-cups fall- 
ing off during the milking, with resulting loss of time and contamina- 
tion of the milk. 

MISCELLANEOUS. 

The Food of the Starling (Second Report on Economic Biology, by 
W. E. Collinge, 1912).—146 starlings were shot in the vicinity of 
Birmingham from January to June, 1911, and the contents of their 
stomachs examined. Details of the results are given, from which 
it is clear that the food of the birds had been of a distinctly insec- 
tivorous nature, and in hardly a single case was there any grain of: 
other farm or garden crops. It is, however, pointed out that the 
results might have been different if the birds had been shot in a purely 
agricultural district, and that in order to make the investigation com- 
plete, it should have been continued over the whole year, when informa- 
tion as to the extent to which starlings inflict loss on fruit-growers would 
have been obtained. 


OEEICIAL NOTICES AND CIRCULARS. 
The Right Hon. Walter Runciman, M.P., President of the Board 
of Agriculture and Fisheries, has appointed a Committee to advise 
the Board on matters relating to the develop- 


Advisory ment of forestry. References will be made to 

Committee on the the Committee from time to time as occasion 

Development arises. The Committee will be asked in the 
of Forestry. first instance :— 


(1) To consider and advise upon proposals for a Forestry Survey; 

(2) To draw up plans for experiments in sylviculture, and to report 
upon questions relating to the selection and laying out of forestal 
demonstration areas; 

(3) To advise as to the provision required for the instruction of 
woodmen. 

The Committee is constituted as follows: Sir Stafford Howard, 
K.C.B. (Chairman); Mr. F. D. Williams-Drummond; Sir S. Eardley- 
Wilmot,- K.C.I.E.; The Right Hon. R. C. Munro-Ferguson, M.P.; 
iieut--Col. D. Prain, ©€.M.G., C.1.E:, F.R.S.; Mr. E. R. Pratt, Presi- 
dent of the Royal English Arboricultural Society; Professor Sir W. 
Schlich, K.C.I.E., F.R.S.; Professor Wm. Somerville, D.Sc.; The 
Hon. Arthur L. Stanley. 

Mr. R. L. Robinson, of the Board of Agriculture and Fisheries, will 
act as Secretary. 


The Right Hon. Walter Runciman, M.P., President of the Board 
of Agriculture and Fisheries, has appointed a Departmental Com- 
mittee to inquire and report as to the prob- 


Departmental able duration of the various classes and de- 
Committee on scriptions of buildings and other works re- 
Buildings for quired for the equipment and adaptation of 
Small Holdings. land for small holdings in the various districts 


of England and Wales. 
The Committee is constituted as follows:—The Hon. E. G. Strutt 
(Chairman); Mr. M. T. Baines, Senior Small Holdings Commis- 
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sioner; Mr. A. Barker; Mr. H. H. Law, M.inst.C.E., Deputy-Chief 
Engineering Inspector of the Local Government Board; Mr. W. H. 
Ralston. : 

Mr. S. Samson, of the Board of Agriculture and Fisheries, will 
act as Secretary. 


The Right Hon. Walter Runciman, M.P., President of the Board 
of Agriculture and Fisheries, has appointed a Departmental Com- 
mittee :— 


Departmental 1. To inquire and report as to the nature 
Committee on Small and character of the buildings which should 
Holdings 


tedie be provided for use in connection with small 
(Cheaper Buildings). asricultural holdings in England and Wales, 
regard being had :— 

(a) To the convenience and requirements of the occupiers. 

(b) To considerations of economy, and also the possibility of the 
reduction of cost by the use of materials and methods of construction 
different from those ordinarily employed at present; . 

(c) To the special agricultural and building conditions of the 
different parts of the country; and : 

(d) To the various requirements of the Public Health Acts, and any 
Orders or Regulations made thereunder. 

2. To submit a series of plans and specifications likely to be of 
assistance to local authorities and landowners for the purpose. 

The Committee is constituted as follows :—Mr. Christopher Turnor 
(Chairman); Mr. Colin Campbell; Mr. E. J. Cheney, an Assistant 
Secretary to the Board of Agriculture and Fisheries; Mr. F. R. Hard- 
ing-Newman; Mr. Cecil Harmsworth, M.P.; Mr. A. Ainsworth Hunt, 
M.S.A.; Mr. H. H. Law, M.Inst.C.E., Deputy-Chief Engineering 
Inspector of the Local Government Board; Mr. Henry T. Tate; Mr. 
Raymond Unwin. 

Mr. C. W. Sabin, of the Board of Agriculture and Fisheries, will 
act as Secretary. 


The following gentlemen have consented, on the invitation of the 
President of the Board of Agriculture and Fisheries, to act as a 
Committee to advise him as to whether, and, 
é if so, what measures can be adopted for the 

Mountain improvement of mountain and moorland 
and Moorland breeds of ponies :— 

Breeds of Ponies. Lord) Arthur. Ceeil> Mr.~ ©. Coltman 
Rogers, Mr. T. F. Dale, Mr. A. C. Mardon, and Mr. E. P. Worthey. 

Mr. A. B. Charlton, of the Hunters’ Improvement Society, will 
act as Secretary. | ce 


Committee on 


The Board of Agriculture and Fisheries have made arrangements 
with the Controller of his Majesty’s Stationery Office whereby books 


containing one hundred of either Form Ave 


American declaring certain premises to be “infected 
Gooseberry Mildew ii 
Notice Forms. a8 
pier of infected premises to take steps to 

remove visible traces’ of disease, can be obtained by Local Authorities 


99 


premises,’’ or Form A ‘requiring the occu- 
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for the use of inspectors under the Destructive Insects and Pests Acts, 
1877 and 1907, in connection with the administration of the American 
Gooseberry Mildew Order, tort. 

The price of the books is one shilling, post free. Applications for 
them should be addressed to Messrs. A. and E. Walter, Ltd., of 13-17, 
Tabernacle Street, London, E.C. 

The Board trust that Local Authorities will find it convenient to 
use these books so as to secure uniformity of practice. 


_ The Board of Agriculture and Fisheries. desire to warn all growers 
of tomatoes that the disease known as Tomato and Cucumber Canker 
(Mycospherella citrullina) is included among 
the diseases which, in pursuance of the 
Destructive Insects and Pests Order of 1910, 
must be reported to the Board by the occupier of any premises on 
which they appear. A description of the disease is given in the 
Board’s leaflet, No. 230, copies of which can be obtained free of | 
charge, and post free, on application to The Secretary, Board of Agri- 
culture and Fisheries, 4, Whitehall Place, London, S.W. Letters so 
addressed need not be stamped. 

Growers who are in doubt as to whether or not the disease is 
present on their premises should submit specimens of affected plants 
to the Board for determination. 

Up to the present the disease has been chiefly confined to tomatoes 
grown under glass. Occupiers of premises on which the disease 
appeared last year are strongly advised not to plant tomatoes in the 
same soil, unless it has been adequately sterilised, and to spray all 
their plants during the early part of the season with Bordeaux mix. 
ture or a solution of liver of sulphur (one pound to 32 gallons of 
water). 


Tomato and 
Cucumber Canker. 


As announced in reply to a question asked in the House of Commons 
on February 20th, 1912, Sir E. Stafford Howard has tendered his 
: resignation of the office of one of the Com- 
Re- Allocation of peak ts of His Majesty’s Woods and 
Duties of HM. Forests. His resignation will take effect as 
Commissioners from March 31st next. No new appointment 
of Woods. of a Commissioner will be made to fill the 
office he vacates, and there will be a fresh allocation of the Com- 
missioners’ duties between the two remaining Commissioners, Mr. 
Runciman, the President of the Board of Agriculture and Fisheries, and 
Mr. G. G. Leveson-Gower. The supervision of the Crown Forests 
other than Windsor and of the more important Crown Woods will now 
be committed to Mr. Runciman, with the object of btinging their 
administration into closer co-operation than has hitherto been possible 
with the work of the Board in regard to the development of sylviculture 
and forestry. 
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The Board of Agriculture and Fisheries gave notice on February 
13th last that the Department of Agriculture and Technical Instruc- 
tion for Ireland had decided in view of the 
satisfactory position of Great Britain in 
regard to Foot-and-Mouth Disease, that (1) 
importations into Ireland of ruminant 
animals and swine could be again allowed 
from any part of Great Britain, subject to the ordinary conditions 
applying in such cases; and (2) the restrictions on landing in Ireland 
of British-grown hay and straw need not further be maintained. 

The Orders prohibiting the landing in Ireland of hay and straw 
from foreign countries in which Foot-and-Mouth Disease exists con- 
tinue in force. 


Importation of 
Animals, Hay and 
Straw into Ireland 
from Great Britain. 


Part II. of the Agricultural Statistics for 1911 [Cd. 6056, price 44d.] 

has recently been issued by the Board, and contains the returns as to the 

yields of crops in Great Britain in 1911, com- 

Produce of Crops piled from the estimates furnished by the 

in Great Britain. Board’s Crop Reporters, together with sum- 

maries for the United Kingdom. Preliminary 

statements showing the estimated average yield per acre and total pro- 

duction of the various crops were issued for hops on October 12th; for 

corn, pulse, and hay on November 3rd; and for potatoes and roots on 
November 2g9th, 1911. 


MISCELLANEOUS NOTES. 


Importation of Australian Mutton into Germany.—H.M. Vice-Consul 
at Leipzig (Mr. Turner) reports that, in connec- 


Notes OL tion with the high price of meat in Germany, 
Agriculture the Butchers’ Guild of Chemnitz recently made 
Abroad. the experiment of importing a quantity of 


Australian mutton. A demonstration of the manner of cooking the mutton 
was given, and the meat was subsequently disposed of to the public at 
prices ranging from 75 pfennigs (9d.) to 65 pfennigs (8d.) a pound. It is 
believed that this experiment is the first of its kind in Germany. 
Should it seem likely that Australian meat could be satisfactorily 
disposed of in Germany, British houses interested in the industry 
might find it to their advantage to turn their attention to this market. 

H.M. Vice-Consul is of opinion that opposition would probably be 
met with from the agricultural interests, and that difficulties would also 
be encountered both in accustoming the population to the use of 
frozen meat and in the provision of suitable storage facilities, especially 
during the summer months. 

Potato Drying in Germany.—The problem of the proper utilisation of 
the surplus potato crop in Germany has been to some extent solved in 
recent years by the introduction of satisfactory methods of potato drying. 
In 1908 the total potato crop of Germany amounted to 915 million cwt., 
and of this it is estimated that about 256 million cwt. were used for 
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human consumption, 79 million cwt. in the starch and alcohol industries, 
108 million cwt. for seed, and 374 million cwt. for feeding animals, 
leaving a surplus of 98 million cwt., valued at 46,000,000. The actual 
amount of the surplus naturally varies from year to year, according 
to the size of the crop, but the fact that the alcohol and starch fac- 
tories had apparently reached their maximum production made it very 
necessary to find some profitable outlet for the surplus in order to 
avoid a decrease in the acreage. A further impulse was given to 
the potato drying industry in 1909 by the increased taxation of brandy, 
which, it is estimated, decreased the consumption of this spirit by 


22 million gallons per annum. 


Many systems of drying potatoes have been invented suitable for 
the manufacturer as well as the small farmer, but the methods generally 
in use produce either dried potato slices (Kartoffelschnitzel or Kartoffel- 
scheiben) or dried potato flakes (Kartoffelflocken). 

Experiments with these dried potato foods (see Journal, July, tg911, 
p. 332) have shown that they form an excellent feeding stuff for all 
kinds of stock, and may with advantage be used in preference to raw 
potatoes when the latter have sprouted or are otherwise of inferior 
quality. The price of these potato flakes is stated to be about 7s. or 
Ss. per cwt. 

The following particulars relating to the statistics of potato drying 
in Germany are given in the Mitt. der Fachberichterstatter des K.k. 
Ackerbauministeriums (Austria) No. 1, 1912 :— 

There were on July ist, 1910, 257 potato-drying factories in Ger- 
many; 65 were owned co-operatively or by companies; steam drying 
apparatus was in use in 209 factories, and hot air in 45. Unskinned 
potatoes were mostly used, peeled potatoes forming the raw material of 
only eight factories. 

During the year 6,546,000 cwt. of potatoes were dealt with. The 
dry products amounted to 1,723,000 cwt., including flakes 1,374,000 
ewt., and slices 314,000 cwt. The total production in 1909-10 was 
almost double that of 1908-9. The industry is said to have had a 
steadying influence on prices by giving farmers an alternative market. 

Estimated Export of Siberian Butter in 1912.—A memorandum by 
Mr. Cooke, Commercial Attaché to H.M. Embassy at St. Petersburg, 
states that, according to the official Commercial Gazette of St. 
Petersburg of February 14th, the export of butter from Siberia in 1912, 
as estimated by the Conference of Exporters meeting at Omsk on 
January 28th and 2oth, will be about 72,400 tons, or 5 per cent. increase 
over the export in 1911. It is also estimated that about 82 per cent. 
of this total will be exported during the summer season. 

Dry Farming in Russia.—The following account of dry farming as 
practised in Russia is taken from the report of H.M. Vice-Consul at 
Kharkoff :— 

Large tracts of fertile soil in Russia lie in a semi-arid zone, where 
the rainfall between spring sowing and harvest is very small, and the 
excessive heat and winds rapidly dry the soil. The proper development 
of the grain largely depends upon the possibility of retaining the 
moisture in the soil or of drawing upon the reserve of water below 
the surface. 


4 C 
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A method in use in the United States (named after its inventor, 
Professor Campbell) is being largely adopted in such districts. It con- 
sists in deep (Say Io in. or more) ploughing, in pressing down the lower ~ 
surface of the furrow by means of a special type of wheeled roller or 
‘subsoil packer ’’ to increase the capillary action from the damp earth 
towards the roots of the grain. Both immediately after ploughing, and 
as long as possible after sowing, the surface is kept in a pulverised 
state by means of harrows and cultivators, so as to stop the capillary 
action near the surface and thus to retard evaporation. ‘The grain is 
sown in rows, about 7 in. apart, so as to facilitate the cultivation of 
the soil between the rows during the early part of the summer. Some- 
times the rows are sown in narrow, 4-in. pairs, with 14 in. space 
between the pairs, for cultivation. Much less seed grain is thus used, 
and the grain is stronger and more abundant than with the usual 
method of sowing, and well repays the extra labour. Special machines 
for this system of cultivation are finding an increasing sale. 

A simplified method more easily carried out by the poorer peasants, 
if the five years’ rotation of crops is adopted, is the ploughing down 
of the stubble immediately after the harvest, or in early spring, and of 
keeping the fallow ‘black,’ viz., with pulverised surface and free of 
weeds. Stubble gives the necessary grazing land, but favours the 
growth of weeds and withdraws moisture and strength from the soil. 
For keeping a ‘‘black”’ fallow the peasants must, therefore, provide 
special land for sowing green fodder, which is possible in the five 
years’ rotation of crops. 

Another method, that has, however, not generally given satisfactory 
results, has been developed by Mr. Demtschinsky. He adopts the 
Chinese practice of transplanting the young grain and setting it deeper 
into the soil in order to get two or three successive rows of roots to 
develop out of the knots in the stem. In test cultures the results are 
stupendous, each seed producing a bush-like bunch of stems and wide- 
spread strong roots; but in practice, where instead of setting the 
plants deeper the earth is heaped on to the young stems, it is generally 
found that the work is ill spent. Special sowing machines are manufac- 
tured for this method of planting, but they have rarely been used, and only 
for experimental purposes. (F.O. Repts., Annual Series, No. 4781.) 

Improvement of Agriculture in Russia.—Reports by H.M. Vice- 
Consuls at Nicolaiev and Kharkoff (F.O. Reports, Annual Series, 
No. 4781) call attention to the improvement of agriculture in Russia, 
which is resulting from the policy of the Russian Government in 
regard to land. 

As a consequence of the new land policy, commenced in 1906, large 
areas of land have passed, and will continue to pass, into the hands of 
peasant proprietors. To this end financial aid on easy terms is given 
by the Peasant Land Bank. A further step in this policy is the altera- 
tion from the old system of tenure amongst the peasants, namely, 
that of tenure in common with a triennial redistribution of the com- 
munal land. A peasant can now hold his land in perpetuity, to the - 
encouragement of better cultivation. Under the former system of 
common tenure the insecurity of tenure discouraged the peasants from 
any attempt at intensive cultivation. Another evil incident to the old 
system was the waste of time caused by all the peasants of a commune 
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living in one village. The villages were in consequence large, and 
the distances between them very great and devoid of dwellings. For 
those peasants whose holdings were situated at a distance from the 
village the time thus wasted in going to and from their work was 
enormous. ; 

This drawback is now disappearing, and the face of the country 
is gradually undergoing a change. With the peasant secured in his 
tenure, he is beginning to live on his holding, and between the large 
parent villages houses may now be seen dotted over the steppe. Thus 
not only is time economised, but also, with the owner on the spot, 
more constant care is possible, and the subsidiary occupations of a. 
farm life are to a much greater degree open to the wife and family. 

The advantages of this change are obvious, and its effects, in 
conjunction with those of the institution of the small proprietors created 
with the aid of the land banks, far reaching. 

Another factor in the new policy is the existence of a body of agri- 
cultural experts, stationed throughout the country under the supervision 
of the Zemstvos—the equivalent of our county councils—to advise and 
counsel the peasants and farmer on all matters of cultivation. The 
Zemstvos also maintain experimental farms where the peasants see the 
concrete results of better farming and of better seed grain. Seed is 
now sold by the Zemstvos where formerly the peasants used their own 
inferior grain for seed. Seed-cleaning and sorting machines are sup- 
plied to villages on hire. Lectures, frequently with limelight pictures, 
teach peasants how to increase the yield of their farms, show them 
the advantages of the five years’ rotation of crops instead of the 
wasteful three years’ rotation of winter grain, oats, and fallow, and 
teach them the use of better types of implements and the proper 
cultivation of the soil. 

Government aid is also given in the shape of credits furnished to 
groups of peasants, on the joint responsibility of the group. Amongst 
the functions of these small credit associations is the advancing of cash 
against grain, for the purchase of implements, seed grain, and other 
requisites. These credit associations are gradually extending the scope 
of their functions, and in many villages stores have been opened. At 
these stores all the requisites of a peasant’s existence can be procured, 
‘so that he is now no longer obliged to go into the towns for every small 
purchase. 

The Imperial Bank has of late also adopted a new policy, and now 
participates actively in the realisation of the crops. Advances on grain 
are granted at 43 per cent., which is for Russia an extremely low rate. 
A question at present being considered by the bank is the establishment 
of granaries at various centres. One effect of this new policy of the 
Imperial Bank, in so far as it regards the advances on grain, has been 
to make the Russian peasant a speculator on the world’s grain market. 
Placed in a position of being able to obtain cash advances on his grain 
at 4% per cent., the peasant frequently refuses to sell except at his own 
price. To what extent he will prove himself a wise speculator is a 
moot question. Much will depend on his ability to take a comprehensive 
survey of the world’s supply and demand. 

In this connection mention should not be omitted of the greater 
knowledge possessed now by the peasant of the world’s daily prices, 
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to which the extension of the telegraphic system has greatly contri- 
buted. Another step in this direction was taken by the Government 
during the past year, when it was decided to post up every few days 
in all railway stations and public places frequented by peasants an 
official list of the prices prevailing for grain at the various large centres. 


The weather during the first week of February (January 28th to 
February 3rd) was very wintry, but snow was seldom experienced 
except in the north-east and north of Britain. 
Notes on the T 

emperature was much below the average, 
_ Weather the deficit amounting to 10° in the south- 
in February. west of England and the midland counties, 
and to about 9° in several other parts of Britain. Rainfall was as a 
rule ‘very light,’’ but ‘‘moderate’’ falls were recorded in England E. 
and N.E., and Scotland E. An abundance of bright sunshine was 

experienced during the week all over the country. 

At the beginning of the second week the general condition was again 
very wintry, and snow showers were experienced in almost all dis- 
tricts. fter Monday in this week, however, a thaw extended over 
the country from the southward, the air became humid, and rain 
alternating with occasional bright intervals was experienced every- 
where. Over the whole week temperature was below the average, but 
rainfall did not differ greatly from the normal. Bright sunshine was 
less than the average, except in Scotland N. and England N.W. 

Throughout the third week, the sky as a general rule was either 
very cloudy or entirely overcast, while on several days small or 
moderate amounts of rain were experienced. ‘‘ Unusual” warmth was 
experienced in England E., S.E., N.W., and the midland counties, and 
‘“moderate’’ warmth elsewhere. Rainfall was ‘‘ moderate,’ and sun- 
shine either ‘“‘scanty’’ or ‘‘very scanty,’’ except in Scotland N. 

The weather throughout the fourth week was again very cloudy or 
overcast, while on most days there was more or less rain. Warmth 
was everywhere ‘‘unusual,” the excess above the average being as 
much as 7° in England E. and the midland counties. Rainfall was 
more than the average in all districts except England N.W., the excess 
being very considerable in the west and north. Sunshine as a rule 
was ‘‘scanty”’ or “‘very scanty,’ but was ‘‘moderate”’ in England 
N.W. and N.E., and Scotland W. 

The general condition continued very unsettled in the fifth week 
(February 25th to March 2nd), and slight or moderate falls of rain 
occurred on most days. In the extreme north and north-west, however, 
the rain was sometimes heavy locally. In the eastern districts of 
England and Scotland the falls were either ‘‘moderate” or “light.” 
‘Very unusual” temperature was recorded everywhere, the excess 
above the average amounting to 10° in the east of England. Bright 
sunshine was less than the normal in all districts. 


a 


1912. | NOTES ON CROP PROSPECTS ABROAD. 1053 


The Crop Reporters of the Board, in reporting on agricultural con- 
ditions during February, state that the mild, though generally wet, 
weather that prevailed after the first few days 
of the month, has been favourable to the 
winter crops, which are mostly looking 
vigorous and are well forward. The severe 
frosts during the first week, however, appear 
to have done damage in some districts, notably in the midlands, where 
both winter oats and beans suffered. A few cases are also mentioned 
where some re-sowing will have to be done owing to low-lying land 
having been flooded. 

The rather persistent wet weather has nearly everywhere kept the 

land in a moist condition, and comparatively little progress has accord- 
ingly been made with spring sowings. 
- The lambing reports are not quite so unsatisfactory as last’ month, 
and it would appear that the earliest flocks have given the poorest 
results. In the midland and eastern counties, so far as lambing has 
taken place, the fall is, upon the whole, not more than average, but 
reports state that the lambs are healthy and more numerous than was 
the case last month, though cases of loss are frequently mentioned. 
Towards the north of England, where lambing had only just begun, 
reports are better; but in Scotland the very few lambings reported have 
been disappointing. 

In certain districts sheep have suffered somewhat from the sharp 
weather in the early part of February, and losses of hoggs are recorded 
from the midlands; but stock began to show improvement towards the 
end of the month, although they are generally bare of flesh and back- 
ward in condition. The mild weather has allowed of their being turned 
out, and a further saving of the scanty stores of roots has consequently 
been effected. Turnips which had not been stored were in many cases 
damaged by the frosts at the beginning of the month. 


Agricultural 
Conditions in 
Great Britain in 
February. 


The Bulletin of Agricultural Statistics for February, 1912, issued 
by the International Institute of Agriculture, shows that, after the 
inclusion of the latest harvest figures for 


Notes on Norway, Sweden, and Canada, which were 
Crop Prospects published in the January bulletin, the total 
Abroad. production of wheat in 1g11 for the following 


countries in the northern hemisphere :—Eurape (excluding Portugal 
and countries south of the Danube other than Bulgaria); Canada, the 
United States; India, Japan, Asiatic Russia; Algeria, Egypt, and 
Tunis, amounts to 394,184,000 qr., as compared with 398,084,000 qr. 
in the previous year, a reduction of 1 per cent. 

If to this total be added the production in the four countries of the 
southern hemisphere, Argentina, Chili, Australia, and New Zealand, 
for which figures are available, the total production amounts to 
430,547,000 qr., as compared with 432,551,000 qr. in the previous year, 
or a reduction of 4 per cent. 

Sowing of Winter Cereals.—The areas estimated to have been 
sown with wheat up to December 31st, 1911, compared with the areas 
sown during the corresponding period of 1910, expressed as _per- 
centages, are shown for the following countries, in addition to those 
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for which similar information was published in the previous month :— 
Hungary (not including Croatia and Slavonia) 106; Croatia and 
Slavonia, 105; Roumania, 1041; Japan, 102. The areas sown with 
vye are for Hungary, including Croatia and Slavonia, 102; Roumania, 
87'7. The areas sown with barley are for Hungary, 103; Croatia and 
Slavonia, 104; Roumania, 73:9; and Japan, gg. 

In Europe generally the condition of the winter corn was very 
good. An excess of rain has caused some damage to cereal crops 
in the north of Italy, while in some other parts of that country 
development has been retarded by lack of moisture. Very cold 
weather prevailed at the close of January and in the first part of 
February in several countries, and in Sweden the winter has been 
extremely cold, but no harm appears to have been done to the crops. 
In Canada intense cold was prevailing on February tst, but the crops 
should not suffer, having a good covering of snow. The condition of 
winter wheat in Japan is reported at about average. Winter crops 
generally in Tunis are in good condition, while in Egypt the condition 
of barley seedlings is reported as good and of wheat average. 

India.—The second official crop report for the United Provinces states 
that wheat prospects are uniformly favourable, and if the crop escapes 
rust, which has appeared in places, an excellent harvest is assured. 
The second official report for the Province of Bengal estimates the wheat 
area at 1,340,000 acres, compared with 1,382,000 last year. District 
officers estimate the yield at 97 per cent. of normal, but in view of the 
favourable weather, the out-turn is expected to be normal.—(Broomhall’s 
Corn Trade News, March 4th and 6th.) 

United States.—The Cincinnati Price Current, in its weekly report, 
states that the wheat crop, with few exceptions, is maintaining the 
promising outlook. The position in the west and south-west is favour- 
able, particularly in Kansas.—(Dornbusch, March 8th.) 


The following statement shows that, 


Prevalence of according to the information in the possession 
Animal Diseases of the Board on March ist, i912, certain 
on the Continent. diseases of animals existed in the countries 

specified :— 


Austria (for the period February 14th—2I1st). 
Anthrax, Blackleg, Foot-and-Mouth Disease (total of 2,115 Héfe 
now infected), Glanders and Farcy, Rabies, Sheep-scab, Swine 
Erysipelas, Swine Fever, Tuberculosis. 

Belgium (for the period January 16th—31st). 
Anthrax, Blackleg, Foot-and-Mouth Disease (62 ‘‘foyers’’ in 49 
‘“communes’’), Rabies, Sheep-scab. 

Bulgaria (for the period January 29th—February 6th). 
Anthrax, Glanders and Farcy, Rabies, Sheep-pox, Sheep-scab, 
Swine Fever. 

Denmark (month of January). 
Anthrax, Foot-and-Mouth Disease (251 cases), Swine Erysipelas. 

France (month of December). 
Anthrax, Blackleg, Foot-and-Mouth Disease (5,954 ‘‘étables”’ in 
2,110 ‘‘communes’”’), Glanders and Farcy, Rabies, Sheep-pox, 
Sheep-scab, Swine Erysipelas, Swine Fever. 
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Germany (for the period February 1st—15th). 

Foot-and-Mouth Disease (4,790 infected places in 2,076 parishes), 
Glanders and Farcy, Swine Fever. 

Holland (month of January). 

Anthrax, Foot-and-Mouth Disease (75 outbreaks in 11 provinces), 
Foot-rot, Rabies, Swine Erysipelas. 

Hungary (for the period February 7th—14th). 

Anthrax, Foot-and-Mouth Disease (total of 111 ‘‘cours’’ now 
infected), Glanders and Farcy, Rabies, Sheep-pox, Sheep-scab, 
Swine Erysipelas, Swine Fever. 

Italy (for the period January 15th—zist). 

Anthrax, Blackleg, Foot-and-Mouth Disease (117 new cases entail- 
ing 2,941 animals), Glanders and Farcy, Sheep-scab, Swine Fever. 

Montenegro (for the period January 1st—1sth). 

Foot-and-Mouth Disease (20 ‘‘étables’’ infected in 8 ‘‘com- 
munes ”’). 

Norway (month of January). 

Anthrax, Blackleg, Swine Fever. 

Roumania (for the period January 29th—February 5th). 
Pleuro-pneumonia, Rabies, Sheep-pox, Swine Erysipelas, Swine 
Fever.» | 

Russia (month of October). 

Anthrax, Foot-and-Mouth Disease (121,266 animals in 2,446 ‘‘com- 
munes’’), Glanders and Farcy, Pleuro-pneumonia, Rabies, Sheep- 
pox, Swine Erysipelas, Swine Fever. 

Servia (for the period January 27th—February 3rd). 

Foot-and-Mouth Disease (50 animals in 1 ‘‘communé’’), Rabies. 

Spain (month of December). 

Anthrax, Blackleg, Dourine, Foot-and-Mouth Disease (118,532 
animals), Glanders and Farcy, Pleuro-pneumonia, Rabies, Sheep- 
- pox, Sheep-scab, Swiné Erysipelas, Tuberculosis. 
Sweden (month of January). 
Anthrax, Blackleg, Swine Fever. 

Switzerland (for the period February 12th-—18th). 

Anthrax, Blackleg, Foot-and-Mouth Disease (111 ‘‘étables”’ entail- 
ing 1,371 animals, of which 20 ‘‘étables’’ were declared during 
the period), Swine Fever. 


The Board of Agriculture and Fisheries have been furnished by the 
Board of Trade with the following report, based on returns from 
, correspondents in various districts, on the de- 
Agricultural Labour mand for agricultural labour in February :— 
in England Outdoor employment was somewhat inter- 
during February. rupted by unfavourable weather during Feb- 
ruary, particularly in the early part of the 
month. Apart from such interruption, extra labourers, though in excess 
of requirements in several districts, were generally in fair demand for 
the time of year for such work as threshing, hedging, and ditching, | 
_ carting and spreading manure. There was some scarcity of men for 
permanent situations in parts of the Midland and Southern and South- 
- Western Counties. 
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Northern Counties.—Some time was lost by extra labourers at the 
beginning of the month on account of bad weather. There was other- — 
wise, in many districts, a moderately good demand for such men to 
thresh, cart manure, clean ditches, and mend fences. In Northumber- 
land and Durham, however, the demand was generally but small. 
Such men were in excess of the demand in the Penrith (Cumberland), 
West Ward (Westmorland), Bridlington, Driffield, Howden, and Sher- 
burn (Yorkshire) Rural Districts. The usual Candlemas hiring fairs 
took place in Cumberland, but no general change in wages was 
reported in this county. ° 

Midland Counties.—Extra men were principally employed at thresh- 
ing, hedging, ditching, and spreading manure. Frost and rain 
hindered work somewhat in the early part of the month, but generally 
the demand for such men was fair for the time of year; some excess 
in the supply was reported in the Tamworth (Staffordshire), Evesham, 
Shipston-on-Stour, and Upton-on-Severn (Worcestershire), and Bucking- 
ham Rural Districts. Some scarcity of men for permanent situations 
was reported in the. Leek, Lichfield, and Uttoxeter (Staffordshire), 
Banbury (Oxfordshire), and Wing and Wycombe (Buckinghamshire) 
Rural Districts. 

Eastern Counties.—There was, on the whole, a fairly good demand 
for extra labourers in these counties. With the exception of a few 
days at the beginning of the month, but little time was lost by such 
men through bad weather. The demand was again reported as 
adversely affected by the failure of the root crops in Norfolk and Suffolk. 
There was some surplus in the supply of such men in the Downham 
(Norfolk), and Cosford, Mutford and Lothingland, and Thingoe (Suffolk) 
Rural Districts. The supply was said to be somewhat short in the 
Chesterton (Cambridgeshire) and Orsett and Rochford (Essex) Rural 
Districts. No general change in wages was reported at the Candlemas 
hiring fairs held in Lincolnshire. 

Southern and South-Western Counties.—Rain or frost caused 
some irregularity in the employment of extra labourers in most dis- 
tricts. When the weather permitted, there was generally a fair demand 
for these men for such work as threshing, hedging, ditching, and 
manuring land. There was a plentiful supply of such men, and some 
excess was reported in the Elham (Kent), Epsom and Farnham (Surrey), 
Hartley Wintney (Hampshire), and the Cricklade and Wootton Bassett 
and Devizes (Wiltshire) Rural Districts. A scarcity of men for per- 
manent situations was reported in several districts, including the 
Godstone (Surrey), Petworth (Sussex), Blandford (Dorset), Dursley, 
and Stow-on-the-Wold (Gloucestershire), Axminster and Kingsbridge 
(Devon), and Truro (Cornwall) Rural Districts. 


THE CORN MARKETS IN FEBRUARY. 
C. KAINS-J ACKSON. 


Wheat.—The month of February saw the advancing tendency in 
wheat first emphasised, and increased by severe cold, then arrested 
by a change to springlike weather, and finally converted into a move- 
ment more or less in buyers’ favour. The period has been one of 


i i ne ee te ‘ig 
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“weather markets’’ throughout. This has been due to the statistical 
situation not being especially helpful either to purchaser or vendor. 
In such a case the weather may be said to exercise a casting vote. 
The shipping countries have been watched with much interest, but the 
indication obtained from this source has been indefinite. 

Argentina, for example, only shipped 621,000 qr., against 
1,250,000 gr. and 1,328,000 qr. in the two preceding Februarys, but 
then the railway strikes kept back up-country supplies during three 
weeks, and the export of 330,000 qr. in the first week of resumed 
traffic to the coast argued that but for a non-agricultural element of 
disturbance the month’s exports would have fully equalled the figures 
of 1911 and 1910. The small shipments from Russia, 412,000 qr., 
were balanced by North America shipping 769,000 qr., against 390,000 
qr. in February, 1911, while if India had been expected to ship more 
than 307,000 qr., Australia had not been credited with ability to send 
off 705,000 gr. out of a crop which the International Institute had 
warned us not to regard as an average one. Europe S.E. for February 
shipped 538,000 qr., but only 65,000 qr. of this total is covered by British 
bills of lading. When Europe S.E. ships heavily in any given month, 
but almost exclusively to ports other than British, the effect is apt to be 
registered on our markets a full month later in the form of increased 
pressure to sell to Great Britain on the part of Argentina, the United 
States, and India, countries which, but for the shipments from South- 
Eastern Europe, would have had outlets in France, Italy, Spain, and 
the Low Countries. By reason of contiguity, Germany continues mainly 
to buy of Russia, and Australia from the very beginning has prac- 
tically relied upon placing her entire wheat surplus with British buyers. 
One reason for this is to be found in the strong likeness between 
British and Australian wheat in loaf-making. 

With February 29th ended the first half of the cereal year, for which 


the total wheat shipments were found to be, from North America, 


6,247,000 gr.; from South America, 1,956,000 qr.; from Russia, 
5,044,000 qr.; from Europe S.E., 5,539,000 qr. (Europe S.E. surpassing 
Russia is remarkable); from India, 2,191,000 qr.; from Australasia, 


2,893,000 qr.; in all, 23,870,000 qr. This total is below the average. 


The British wheat average for February showed some advance on 
January, reaction in wheat prices towards the close of the month being 
mainly in La Plata, Australian, and ordinary Canadian kinds. The 
British average for the first half of the cereal year was 33s. per qr. 
Imports and home deliveries together give a total supply in excess 
of the estimated requirements by over a million quarters, but the 
stocks in the fifteen chief ports were, at the end of February, less than 
usual. There are now 3,300,000 gr. of wheat on passage, a quan- 
tity virtually identical with the expectations of a year ago. February 
closed with ordinary Canadian wheat (type No. 4 Manitoba) at 4os., 
with Australian at 39s. 6d., with choice white Indian dt 39s. 3d., all 


per quarter. American red winter was fetching 7s. 1od. per cental. 


Flour.—The month in this trade was remarkable for a rise of 2s. 
in the top-price, which had stood at 32s. net for some months, but 
rose to 33s. on the 12th, and to 34s. on the 28th. Town Households 
advanced from 28s. on January 29th to 29s. on February 12th, but 
no further advance was effected. Most of the London bakers advanced 


1058 — THE CORN MARKETS IN FEBRUARY. [MARCH, 


the price of bread a halfpenny in the course of the month, but. 
during the last half of February millers complained that bakers were 
buying less freely than usual. Prices made on the 28th for imported 
flour included 32s. for the finest North-Western Patents; 30s. for First 
Minnesota; 26s. 6d. for Common Kansas (made from winter wheat) ; 
26s. for Australian; 25s. 3d. for Iron Duke; and 20s. to 21s. per qr. for” 
feeding flour. The demand for this, whether the supply was from 
America or from France, was above the average. At the close of the 
month 181,000 sacks of flour were on passage. North American ship- 
ments for February were only 315,000 sacks. . 

Barley.—At. Mark Lane’s closing market for the month fine seed 
barley touched 39s. per 400 Ib. corresponding to 43s. or 44s. per qr. 
of 448 lb. Chilian brewing made 35s. 6d. per qr. Californian was 
scarce and dear, and the best screened barley from Anatolia commanded 
40s. Feeding barley declined in price after the 29th. Russian began the 
month at 28s. 9d. per 400 lb., and closed at 27s. 9d. Indian began at 
27s. gd. and closed at 26s. 6d. Some new crop barley for shipment from 
North Africa was mentioned at 25s. 3d., while Indian new crop had 
speculative forward buyers at a 25s. level. Imports for the first half of 
the cereal year have been a good deal above the average, but owing to the 
dearness of hay and straw, the scarcity of roots, and the small imports 
of maize, inquiry has been above the mean, and February ended with 
very moderate granary stocks. There are only 300,000 qr. on passage, 
against 680,000 gr. a year ago. February shipments were 916,000 qr. 
from Russia, 339,000 gr. from Europe S.E., and 120,000 qr. from 
India. The last item is exceptionally large. 

Oats.—English oats have commanded a decidedly high price, and 
there have been few markets at which anything of 336 lb. weight 
could be bought under 22s. The supplies have seldom been equal to 
requirements of heavy oats, but the inquiry for 304 lb. sorts and for 
those of a thick husk has fluctuated a good deal. The Argentine oats 
on passage, however, declined on 28th to 18s., and the trade for the 
next two months is expected to be dominated by the efforts of La Plata 
to dispose of a large new crop. For March shipment the price on 290th 
was 17s. to 17s. 3d. per qr. only. Shipments of oats for February were 
18,coo qr. from Canada (these oats fetch 22s. to 235.), 480,000 qr. from 
Argentina, 543,000 qr. from Russia, and 50,000 gr. from Europe S.E. 
There are 460,000 qr., a good quantity, on passage. 

Maize.—The imports of this cereal for February were below esti- 
mated requirements, and for the first half of the cereal year were 
estimated at one and a half to two million quarters less than current 
needs. The stocks are much reduced, and, as we have seen, there 
have been large purchases of feeding barley in lieu of maize. It is 
therefore curious that prices during February fell fully half a crown 
per quarter on Russian, a shilling on American, and on Indian two 
shillings. The cause is the expectation of record shipments of Argen- 
tine new crop in June and July, but the speculative market has seldom 
so dominated spot trade. February shipments were 795,000 qr. from 
North America, 403,000 qr. from Russia, 867,000 qr. from Europe S.E., 
and 50,000 qr. from India. There are 560,000 qr. on passage, against 
495,000 qr. a year ago. 


* 
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Oilseeds.—India in February shipped only 41,o00 qr. of linseed, 


- while Argentina’s 203,000 gr. were much below anticipation, and on 
dy 


the last day of the month only 90,000 qr. were on passage to this 
country. Prices have therefore been but little reduced, and the best 
linseed cake has been costing farmers 11s. per cwt.~ This is 2s. per cwt. 
rise on the year. Lower prices are anticipated when Argentina has 
shipped a little more freely, and the Indian new crop is in motion. 
Decorticated cottonseed cake has had a brisk sale at 8s. 6d. per cwt. 

Various.—Dari has been in larger demand than supply, so that 
35s. has been about the lowest price accepted. Tares have remained 
as dear as ever—88s. per gr. for good winter. Russia has sent us a 
timely supply of buckwheat, which has sold well at 28s. per 416 Ib. 
Beet sugar has risen to 16s. per cwt., and this despite augmented 
stocks. Rice has continued rather dear, and with only 18,000 tons on 
passage as compared with 32,000 tons a year previously, the feeling of 
holders at the close of the month was naturally confident. 


frie hive AND DEAD MEAT TRADE (IN 
PEBRUARY. 


A. T. MATTHEWS. 


Fat Cattle.—Trade in fat cattle was of a very even character. Not 
only was there very little change in average values from week to week, 
but prices varied much less than usual at the different markets. 
Supplies at the Metropolitan market were somewhat smaller than 
those of January, but maintained an average of nearly 1,000 head, the 


contingent from Ireland being again unusually large. The reason for 


these abnormal supplies of Irish bullocks is the want of a market 
for them in the autumn as stores. Norfolk feeders could not purchase 
so many as usual owing to the scarcity of winter fodder, and therefore 
they had to be fed at home. They are mostly Shorthorns in very fair 
condition, and are making well up to 8s. od. per stone. 

The following average prices in the leading English markets show 
very little change from those of January, but, with the exception of 
Devons, such movements as there have been have shown a slight - 
upward tendency. Shorthorns averaged 8s. od. for first, and 7s. tod. 


for second quality, against 8s. 8d. and 7s. od. per stone; Heérefords, 


Ss) tid. and 8s. ed., against $s. 11d. ‘and'‘8s. 3d.; Devons, 8s. 10d. 
and 8s., against 9s. and 7s. 11d.; Welsh Runts, 8s. 9d. and 7s. 1od., 
against 8s. 8d. and 7s. 1od.; and Polled Scots, gs. and 8s. 4d., against 


gs. and 8s. 3d. per stone. The Scottish markets have been very firm, 


and for Shorthorns have averaged as high as those of the English. In 
the week ending February 22nd, Shorthorns in Scotland of first quality 
averaged 4os. 8d. per live cwt., against gos. 4d. in England. It is 
also interesting to note that Polled Scots in the northern markets 
only exceeded the Shorthorn average by is. per live cwt., their average 
being 41s. 8d. per cwt. 

Veal Calves.—These have been quoted officially in about twenty 
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British markets, and the trade has been of a similar character to 
that of January. The averages have worked out each week at 8$d. 
and 73d. per lb. for first and second quality. 

Fat Sheep.—The abnormal conditions ruling in the markets for 
sheep make it difficult to place on record the average prices realised 
for all classes. Thousands of tegs have been exposed in the London 
market alone during the past month in ordinary store condition, and 
have only found purchasers at extremely low prices. In fact, these 
have formed such a large proportion of the total supplies, that really 
good conditioned sheep have been difficult to find, and prices for fairly 
meated tegs have advanced since the middle of January as much 
as 13 per lb., at any rate in the London market. On the third Monday 
the best small tegs freely fetched 93d. per lb., and in a few extreme 
cases ofd., while those weighing 80 lb. have easily made od. 
Many tegs have been sold at 60s., and even more has _ been 
reported in the country. The scarcity of good British mutton 
has been long foreseen, and is likely to continue for several 
months. The average for first quality Downs in English markets in 
the third week was 82d..per lb., and 73d. for second quality, while 
fat ewes advanced to 63d. Longwools in the same week averaged 
8id., 7zd., and 53d., the average price of this breed in September last 
being 62d. for first quality. Fat lambs are coming out very sparingly, 
but are not meeting with a very good demand at present. Their 
condition, like that of the tegs, is very indifferent. 

Fat .Pigs.—Bacon pigs are gradually but steadily hardening in 
value, and averaged 6s. 6id. and 6s. per 14 lb. stone in about thirty - 
British markets. This is an advance of 6d. per stone from the lowest 
point, which was touched in December. | 

Carcass Beef—British.—Scottish beef has been a very even trade 
throughout the month, the second being the weakest week, when 
prices went back 2d. per 8 lb. stone (the weight that is always quoted 
at the Central Market). The average values of the month were 
4s. osd. and 4s. 73d. for first and second quality short sides, and 
4s. 63d. and 4s. 4d. for ‘‘long’”’ or whole sides. The latter touched 
4s. 8d. in the last week. English sides also made rather less than in 
January, their averages being 4s. 33d. and 4s. 1d. for first and second 
quality. 

Port-Killed Beef.—Deptford-killed American was moderately sup- 
plied, and met a very good demand at 4s. 23d. and 4s. 1id. as the 
monthly average. 

Chilled Beef.—After the second week there was a fall in hind- 
quarters of Argentine chilled, but forequarters maintained January 
pfices.. . The averages for the former were 3s. 4d. and 2s.) 1150. 10% 
first and second quality, and for the latter 2s. 4d. and 2s. 2d. per stone. 
There was no United States chilled beef worth quoting. 

Frozen Beef.—The demand for frozen beef was steady, and prices 
showed a slight advance on those of the previous month, forequarters 
selling relatively well. Hindquarters made 2s. 73d. and 2s. 6d. as 
the average of first and second quality, and fores 2s. od. and 
Is. 1o2d. per 8 lb. That from New Zealand fetches about 1d. per stone 
more than that from Argentina, and 2d. more than Australian at the 
present time. 
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Carcass Mutton—Fresh-Killed.—Fresh-killed mutton, after a long 


period of great depression, advanced in price in sympathy with the 


live-stock markets. Scotch mutton went up to 5s. 2d. per stone for 
prime small tegs, and 4s. 8d. for 63 stone sheep, averaging 4s. Iod. 
and 4s. 5d. respectively for the month. English tegs averaged 4s. 3d. 
and 4s. for first and second quality. The advance in Scotch amounted 
to about 5d. per stone, or 8d. per lb. The season for Dutch mutton 
has quite closed. 

British Lamb.—Circumstances have been very unfavourable for the 
production of early lamb, and supplies have been small, though quite 
sufficient for the demand, prices being about 6s. 8d. to 7s. 4d. per stone. 

Frozen Mutton and Lamb.—There has been no scarcity of frozen 
mutton, and all descriptions have been cheap. New Zealand prime 
quality has remained at 2s. 1od. per stone, and Argentine and Austra- 
lian at 2s. 4d. and 2s. 5d. An advance is looked for shortly in view 
of the higher value of fresh-killed. New Zealand lamb of the new 
season has met a good trade at 4s. to 4s. 4d. per 8 lb. 

Veal.—There has been but a poor demand for veal, and the British 
carcasses have chiefly been of very rough quality. Prices have been 
much lower than in January, the average for prime English being 
5s. 6d. per stone, or 83d. per lb., in Smithfield market. 

Pork.—There have been full supplies of British pork at the London 
dead-meat markets, and trade has ruled quiet but firm at an average 
of 4s. 3d. and 3s. 10d. per stone. 


LHe PROVISION TRADE [IN FEBRUARY. 
HEDLEY STEVENS. 


Bacon.—The chief feature of the trade in this article during 
February has been the steady advance in prices for long sides of all 
descriptions. The arrivals of this cut from Denmark have been 
heavier, or with the moderate arrivals from Canada, and the smaller 
supplies of English and Irish, prices would have been much higher. 
The labour unrest brought about slightly easier prices during the last 
few days of the month, grocers being afraid to stock a perishable 
article like bacon. All American meats have experienced a very small 
demand, and prices have favoured buyers, these remarks applying 
especially to hams of all descriptions. 

The imports for January and February have been in excess of 
those for the first two months of either of the two preceding years, 
the increased quantity being mostly made up from Denmark and the 
United States of America. Although prices are high, we are several 
shillings below those current at the same time last year, and it is 
confidently expected that, with temporary setbacks, prices will advance 
from now onwards. The high prices of feed for the pigs in most 
countries are causing an advance in the cost of breeding for the curer. 
The arrivals of hogs on the American markets continue large, but it 
is generally anticipated that there will be a falling off in the quan- 
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tities early in March. The values of hogs at Chicago during the month 
ranged from $5.80 to $6.35, against $6.65 to $7.85 last year, and 
$8.10 to $9.35 two years ago. 

The English curers still report a chortage in the quantity of bacon 
pigs obtainable, and consequently they are having to pay higher prices. 
These conditions are likely to become more acute as time goes on. 

Cheese.—The trading throughout the month has been of a very 
disappointing nature, and prices show little, if any, changes. Although 
present values are many shillings above those current at the same time 
last year, it is generally expected that still higher prices will prevail 
during the next three months, on account of the small stocks at all 
points. 

It is now estimated that the increase in the make of New Zealand 
cheese will be about Io per cent. over last year. ‘There is no accumu- 
lation of this description on spot, although the arrivals have been 
heavier. There will be practically no more cheese shipped from 
Canada, and there is nothing to come from the United States, the 
small stocks being required for home consumption. | 

At the end of the month the estimated stock of Canadian cheese at 
the three principal distributing centres (London, Liverpool, and Bristol) 
was 139,000 cheese, against 210,000 at the same time last year, and 
221,000 two years ago. The stock of New Zealands was 16,200 crates 
in London and Bristol, against 32,000 at the same time last year. 

The abnormally high prices of English cheese have curtailed the 
consumption, but holders of stock are firm, especially on high-grade 
lots. 

Butter.—The demand has been quiet, with a tendency for prices to 
drop slightly, especially at the close. of the month, but no doubt the 
somewhat restricted trade in many districts on account of the 
threatened coal strike has been the cause of this. It is generally 
anticipated that prices will remain around present levels for the next 
two months at least. The weather during the month has not been 
conducive to a good consumption, and at such extreme prices dealers 
naturally operate very cautiously. The most striking feature of the 
market has been the way in which importers have been able to make 
within 2s. of first-grade goods for all secondary quality butter, which in 
the ordinary course of events would be selling at from 5s. to 6s. under 
best. 

Some of the latest advices from Australia speak of the very serious 
effect that the drought is having on the production in that country, | 
especially in Queensland and New South Wales; in fact, is is reported 
that these two States are finding it necessary to buy their best-grade 
butter in Victoria. The arrivals from the Argentine, which have been 
fairly free, have made good prices, as the quality is reported to be 
very fine this year. The weather there has been very favourable for 
the production of butter. 

Eggs.—The arrivals of foreign eggs have been extremely small; 
in fact, importers have at times been able to make almost any piices 
they cared to name, so great has been the scarcity of these cheaper 
grades. At the end of the month prices for English show signs of 
easing a little. 
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- AVERAGE PRICES of LIVE STOCK in ENGLAND and SCOTLAND 
in the Month of February, 1912. 


(Compiled from Reports received from the Board's Market 
Reporters.) 


ENGLAND. SCOTLAND. 
Description. 
First Second First Second | 
Quality. Quality. | Quality. Quality. 
FAT STOCK :— per stone.* | perstone.*| per cwt.t | per cwt.t 
Cattle :— Sed, Seeds ce Seid. 
Polled Scots . 9 0 8 4 41 8 255.73 
Herefords 8 II 853 — ae 
Shorthorns 8 9 7 10 40 § 37° 6 
Devons S10 S250 — = 
per lb.~ (| :.per Ib.* per.Ib.” |. per Tb. 
a. a. d. a. 
Veal Calves 84 74 9 7 
Sheep :— 
Downs 2 73 — — 
Longwools 4 7. — = 
Cheviots a (che 84 74 
Blackfaced » 72 72 63 
Cross-breds f 84 74 84 74 
per stone. * | per stone. * | per stone. * | per stone. * 
Pigs :— Ones Sd. Sac a. Sse 
Bacon Pigs Gay 6. 4 65 55. 8 
Porkers Ti 6 8 6 II 6-22 
LEAN STOCK :— per head, | per head. | per head. | per head. 
Milking Cows :— c Los aes: oh 
Shorthorns—In Milk 21 10 17 16 Day. 18 
50 —Calvers... 22,3 16 16 I9 18 17, 6 
Other Breeds—In Milk 17.*).6 I5 16 18 4 I5 10 
” —Calvers — IO 10 19 5 16. 42 
Calves for Rearing 21 I II 210 24 
Store Cattle :— 
Shorthorns—Yearlings : 9 9 7 18 10 13 8 18 
AA —Two-year-olds... | 13 16 II 14 I5 II 12:8 
Ae —Three-year-olds| 17 2 15: 11 16 II 14:3 
Polled Scots— Two-year-olds — = 16 13 13d 
Herefords— Secor 14 8 2 19 — 
Devons— es 14.11 3 — = 
Store Sheep :— 
Hoggs, Hoggets, Tegs, and 
Lambs— Sa a aes Oe Saeed 
Downs or Longwools 36 8 29) 6 — — 
Scotch Cross-breds — _ 30 57 26,0 
Store Pigs :— 
8 to to weeks old 144 1 A) 18 1 [453 
12 to 16 weeks old 220 9 WO 2116 14> 4 


* Estimated carcass weight. 
+ Live weight. 
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AVERAGE PRICES of DEAD MEAT at certain MARKETS in 
ENGLAND and SCOTLAND in the Month of February, 1912. 


(Compiled from Reports recetved from the Boards Market 
Reporters.) 


Deccan = Birming-| Liver- | Lon- | Man- | Edin- | Glas- 
Se ee z ham. pool. | don. |chester.| burgh. | gow. 
fas per cwt. | per cwt. per cwt.|per cwt.|per cwt.|per cwt. 
BEEF :— ; SRE Sia Dy |S Se Pa Sig Se oe ee ane oe RS EL 
English ie see ISt|| © 59). O J 258 Gn) 50,76 1256 Gi esOlme OOr 04 
andi), 53> OF 54°64 57 | O.153' 20) | bavebe e560" 
Cow and Bull Fore eS 49 6 47 6.\° 48.07), 50 “OR GAG. s6u|: 46. 96 
2nd = 44 Go A2*sO7| 043 e930 1 4O™ Onley emo 
U.S.A. and Cana- 
dian :— 
Port Killed wosleESt —_ 53 Ou 5G. son a7" 0 — a 
ondi| = "| 254 6). 57401153 26 uel ere 
Argentine Frozen— | 
Hind: Quarters?..7| 1st ls 36070 | 36. 6.1 37 20 |. 36220) a7 mos eeZao 
Fore Fee itease| ESE ll 329210: | 28> 0) 2806 2 SRnO Maem Ea OnnO 
Argentine Chilled— | 
Hind Quarters... | Ist 45° 6, |-- 44. °O.\ 46) 0.44 sa Gon eto aO 
Fore 99 eae tc DSC. ||) 32> Ol) (35 Gel 33) Ol 315 Ou ae manele O) 
Australian Frozen— 
Hind Quarters; 47) TSh | 35. ©] 3340 1237) 10 | 34a00 — 34 6 
Fore 9a Ta EP EESE aXe) 6) 260/70 20 © e20 490 — 28 O 
| VEAL :— 
| British ie ihe | TStallp 60 104). 76) 904/76" 6 ue oae 6 — 7110 
2s! 50a sOnt wOSm (Oa 607 40) | sOORMO -— = 
Foreign: Sen PSL -- — 76 6 — 77] -One0s. 6 
1) Murr on? — 
| Scotch hae Seca St — 72),-6,)| 67... | 7" 20s COMO mera 
2nd — 68°" © || 62. 0/67). 50.) S2ecG lage 6 
English see ses Still 03 (On04 (26 1250: -On)) OO2.0 — — 
2nd); 50 Gal-259 0) 155 (6 1-61-40 — — 
Argentine. Frozen...) St || 434 6 | 3416) 533096 224 3Ge | 25 Om maemo 
Australian Aris sccoheRoUSIG IIs C4 ead CO) 219 (a) 874 () — 32 6 
New Zealand ,,_ ... | Ist — — 40 O —— — — 
| LAMB :— 
| British we see | ESE — —- 1009 68) = 
2nd — — iO) po == == = 
New Zealand see OLS 51 465). 55. 0 | 50 #0125520 = wd 
Australian: <5.6.. = 2,1) 1Sb | C4 52aO dk 9420 “NAG OA l ee — 40 0 
Argentine ... feet ESE |] 342436. |) 420°) 41 “0 | 42-50) 42 0a Aono é 
PORK :— 
| British ae vost] Stal SO. 316.4, (61. 68! C50) 50 GlniOx 155 uO memo 
2nd." 54.674. .539 0 i 53°80,| 56 2 6 sao. sousG 2am 
Foreign’) ‘1... sacl] ESE — — 56 oO —~ — _ 


* Scotch. 
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AVERAGE PRICES of British Corn per Quarter of 8 Imperial 
- Bushels, computed from the Returns received under the 
Corn Returns Act, 1882,in each Week in IgI0, 1911 and 1912. 


Weeks WHEAT. BARLEY, OaTS. 
ended (2 | 
1912). 
IQIO. | I9II. | 1912. || 1910. | IQII. | 1912. || IQIO. | IQII. | 1912. 
Sen ag eSanee er | Sstcssbsl\ Se: Gel S.e) Aes Se Goal Seaeeeulase @ Ge lS. cae 
Wane wor en 33 8073005 | 33 2)) 24 It | 23 11133, 3 17. 2117.0 ).20. 7 
ameter 033) 20 1 30. 8 33° f|| 24-21.|23. 101 33. oO || 17 07) )'17; 2.20 8 
ee 20m 33. 9) 30.1833 (4-24 11 |, 24) 4) 23093 17 OA 17 4420 11 
Beenie ves 11033700130 11 |'33- 71/25 9124-5133 2 | 17) 4 a7 3 211 
Rebs 3h 11/33) -7 | 30° 9)| 33 -8'||.24 10:24 532 10] 17° 919 Fei. 3 
»» 10... || 33 4/30: 5134 O|/24 9/24 61/33 2//17 In}17 5/21 4 
ee tere 33) 0.3023) 34. 4 |) 24 1:0 | 2a 91 33" tO || 186 O17 «Gon 7 
ete 32 71 30° 2) 34 6 || 24.2) 24-9) 32° 8.17 10.17 7-20 9 
WMateu26. 32-7 | 30034 Lj 24 76/25 oO} 32° o |] 18: 4) 17. 5 | 2t< 6 
On 32 20 30 (1 34 5 24.1 |-25. O31 9 7-|| 18 -O 117 5) 21.38 
ek s. 1032 01.30) 1 23:°6)|°24 11 18 o|17 6 
Pe eoat.. 32 0'\ 30). 2 238007) 25: O I7 11) 17 5 
PSOne 33. O'1230' <3 23), 8 | 24-11 18 O]17 5 
Apl: =6.:.; 133-6130 4 Zon eh 247 1715.27. 7 
po PSs -: 33. 7 | 30-.3 23 5/25 2 13 3/18 3 
eee lesa 7.| 30. 4 230125 5 18 3/17 10 
aye 1033) 0.130 -11 22°10; 25.5 18 3/18 3 
May 4... || 32 6/31 4 22 eT 26 coy, 18 2/18 6 
pees \32= 1-/'31...8 22,0), 25 00k 18 I}1I9 oO 
pee LO ce | 3110 | 326 21 8/25 4 17 8/19 2 
eae. Sls. |.32:- 8 21°34 |25'. 0 17 10/19 5 
umes 1... 230) 2142 5 21 8| 24 Io 17 10/19 5 
igo 20 ail) | 3a 4 201.29 .25,°7 17 10; 19 7 
ee See ||, 29 0 |, 32° 3 18,11) |,33 11 18 o}19 8 
p22 29) 4-| 51 TT 20 1/23 9 17 9|19 10 
99 29... || 29 9] 31 Io IQ II] 24 5 17 7/19 9 
July 6:.. || 30 4/32 1 | 19 5| 25 Io 17 4/19 9 
Pets 3k. 32,3 21 34/25 10 17 7|19 11 
20). lh LE 32.5 19 9|24 3 17 5119 5 
9 27+ || 33 5/32 5 20 10/23 8 1S) 2 To a7 
Aue 3 << |, 33. 9)| 3200 20 5/24 4 18° 3/18 2 
by) IO... | 33 5 31 6 20 4| 26 9 18 0|18 0 
eg cmllts2 Ih \ 3h 6 20 111,27, 8 17 t1|17 10 
ede 525-7 131". S 20 10 | 28 Io 17 2) 18 © 
3 es | 32), 2131 7 22 10/28 4 17) 2%] 18; 33 
Sept. 7.. 31 II | 31 10 233 | 20-4 if 21S) ot 
99 > 14... || 30 I1 | 35 6 24 3/29 0 16 6/18 5 
Be 2K se || 30% 21a 4 24 2|29 11 16 3})18 9g 
28 30,1 | 55 6 24 4/30 5 16 4/19 1 
Octs 5 2 || 30.11 30°.9 24 7|30 9 TO}03|stQu. 5 
He 82... 30) 2\.33 9 25 1/31 o 16 2] 19 Io 
» 19. |130 4/32 9 25. 3131 5 16 I|19 11 
by 20... |, 30 4133. 7 25 4/31 7 16 2/20 6 
Nov. 2... ||30 4 33 4 25 6] 31 10 16 2/20 8 
29 9... 29 II B3ru4 25 4|32° 7 15 I1| 20 11 
99 16.. 29 3 33 ~«O«:I 25 I 32 10 16 1 2r 0 
99 23... |} 29 11) 33 6 24 10| 33 5 16 4| 20/10 
1» 30... || 30 6] 32 10] . 24 7 | 33 10 16 7| 20 11 
Dec. 7... |} 30 9 32 30 24 .3| 34° 0 16 9| 20 9 
fd | 30 7 | 3a at 23 9/33 5 16 10} 20 9 
ete |) 397 7145 6 23 10| 33 5 16 9|20° 8 
28. 189) 5 | 34> 6 23 9|33 4 16 -9)| 20-7 


Nore. —Returns of ‘purchases by weight or weighed measure are converted to 
Imperial Bushels at the following rates: Wheat, 60 lb.; Barley, 50 Ib.; Oats, 
39 lb. per Imperial Bushel. 


AD 
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AVERAGE PRICES of Wheat, Barley, and Oats per Imperial 
Quarter in FRANCE, BELGIUM, and GERMANY, and at 
PARIS, BERLIN, and BRESLAU. 


WHEAT. BARLEY. _ Oats. 
cart Gi aie 
19if. (912. IQII. 1912. IQII. | 1912. 
| | ae : | : 
Ie : SHACGEe | 3 6e0 eas Jy Gal od Seed. eel Seen 
France: January | 46 Ir |.44 4 26/43 28 8 Ze 0; | 2009 
February | 46 I1. | 45 9 26 6 2004: 2M Al 23) 
Paris: January | 48 3 |-46 11 26 2 28 8 22) 02 | 428 85 
oP ebriarys |S 4ge 5) 12470 d 25 7 29 0 DR Oni 2A es 7 
Belgium : January P3210 1a84.25 23 8 29-17, 19 2,| 23 to 
Germany : January Me 4l- 2 44:7 lon iffe) i 36. 2 21 5:26 11 
Berlin : ; January ale 43 ‘mil 45 3 aoe = POPU 2 7aen© 
ey oa Leek 27 2*|\ 32 10* ) | 
Bresla: January : 38 3 40 2 | af rt a ‘ot \i9 Oui 25as-2 


* Brewing. Pein a Other. 


Nore. —The prices of grain in Tiance have been compiled from the official 
weekly averages ‘published in the Journal a Agriculture Pratique ; the Belgian 
quotations are the official monthly averages published in the Monzteur Belge; the 
German quotations are taken from the Deutscher Reichsanzeiger, the prices for the 
German Empire representing the average of ine prices at a aes 2 markets. 


AVERAGE sapere of British Wheat, Barley, and Oats at certain 
Markets antag the Month of eee dou and 1912. 


1912. IQII. IQI2. 


eS EE ee | ee 


a s. a Se~ i Qe Sie See 
London:.. i) eae Hoos PE SR 33744 Wea 23 4 
Norwich | Neh | ne jo. 33 0 17 8. Bt 7, 
Peterborough See 20.7 322) 17 2) 2r -9 
Lincoln... Rees ae 29 10 22 ON AG Aenea 
Doncaster ka ee zo ot 31 TO| 16 11 9) 2010 


Salisbury | 
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AVERAGE PRICES of PROVISIONS, POTATOES, and HAY at certain 
MARKETS in ENGLAND and SCOTLAND in the Month of 


February, 1912. 


(Compiled from Reports received from the Boards Market 


_ Reporters.) 
Bristol. Liverpool. ~ London. Glasgow. 
Description. 
First | Second | First | Second | First | Second | First | Second 
Quality. | Quality. | Quality. | Quality. | Quality. | Quality. | Quality. | Quality. 
Readers de) sd dls del a sald. Se erly Saas 
BUTTER :— per 12 lb. |per 12 lb.|per 12 1b. |per 12 1b.|per 12 Ib.|per 12 1b. |per 12 1b. |per 12 1b, 
British 1Syh 02 \e) 10%, © — — P73 TEs Ort tel 7e 20 ce 
_| per cwt. | per cwt. | per cwt. | per cwt. per cwt. | per cwt. | per cwt. | per cwt. 
Irish Factory © — _— 124 0| 120 ‘oO — = ae, Bae 
Danish = a — 1395.0 |) 13651267) 137-0. 135) On 533310 — 
French = — — — 148 6| 146 6 — — 
Russian L2h O+| 127.6 _ —_— 1g0) (6)>|,127 0 eee Re 
Australian 1240) i129, © |"132° O |. 129°:6 | 126° 0. | 127, O |. 132. 0°)130;- 0 
New) Zealand | 134.0 | '132° 0 | 134. © |.132 .0'| 132 0 }|.130 © | 134.0]. 130-0 
Argentine ION IZO.MOn | L321 10-129 (6 129.) 0: 16126) (67) 135006 —- 
CHEESE :— | 
British— 
Cheddar ... G6,7-0)|) 35,0) |. 89. 0 | 85.10 |) 96 6 |. 90,70 [178.6]. 76). 6 
| 120 Ib. | .120 Ib. | 120 lb. | 120 Ib. 
Cheshire ... = -— 89 6| 82 O| 95 6] 90 O — a 
per cwt. | per cwt. | per cwt. | per cwt. 
Canadian FS Oneal 74 Ola 73) Ol 1276: 700.24 Oy 76 Onno 
BACON :—. : 
Irish ... G2eOn Sir Oul 020, G4) +57. Ol line O0), 6, 162)" 67 1 64 O _- 
Canadian Bot Onl 53) O0|) 55-0.) 52 uO WSS -Oxl 55.0)1 1-58, Os 1915040 
HAMS :— 
Cumberland ... — — a — 103 6| QI oO -— — 
Irish ... -— — aaa 98 6|] 91 6} 89 oO| 86 O 
American 
(long cnt) |; 53 09] 50 0| 54 ©] 49.6] 57 0] 53 9} 56 0 ir 
EGGs :— © per 120. | per 120. | per 120. | per 120. | per 120. | per 120. | per 120. per 120. 
British D5 MON 3) 4 — — PRS MTA 2 -— — 
Irish ... 30k ee al cA G7 aaah ain Be ures ap ee de) Hn ever | 
Danish — — — Sai hb EL TOol) (IQ ET NCES u WON ile 3 
POTATOES :— per ton. | per ton. | per ton. | per ton. | per ton | per ton. | per ton. per ton. 
Edward VII. O2) Onl 82:0} O70. Os 65 3 STO Ne 7L Gi k a i 
eAneworthy ... | 89, 6 |..84. 01: 85 ©.|'.30 (0) 99 © |. 89.0) 7o.0 1) 65 0 
Wprto Mate! |) 85-6 | 77 6 | .66.6.| 63.46) 82 0.) 72176}. 607.0 5 §5 0 
Hay :— 3 
Clover 1fS 0'| 105"°0 | 120, 0 |, 99%\6 | 122 0 |-100 0: |, 92) 0° |./ 86-0 
Meadow ETO! Of, 100%. O — — 116 6| 94 6 — — 
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— 


DISEASES OF ANIMALS ACTS, 1894 to Ig1I1. 
NUMBER OF OUTBREAKS, and of ANIMALS Attacked or 
Slaughtered. 


GREAT BRITAIN. 
(From the Returns of the Board of Agriculture and Fisheries.) 


ee nee | Two MonrTuHs 
Distance: : ENDED FEBRUARY. 
| IQI2. IQII. 1912. IQII. 

Anthrax :— 3 

Outbreaks Bes ae figs 114 93 206 178 

Animals attacked ag =A 127 106 228 
Foot-and-Mouth Disease :— 

Outbreaks wAG bee oon — — — 

Animals attacked or Si — — = 
Glanders (including dese — 

Outbreaks ee A 10 21 Be 

Animals attacked see ee 12 92 45 
Parasitic Mange — Bg 

Outbreaks ome ie te 469 — 1,088 

Animals attacked aa ae 960 — 2,703 
Sheep-Scab :— ae 

Outbreaks See sida 6A 50 III 113 
SH Fee Fever :— 

Outbreaks aa 254 132 483 

Swine Slaughtered as “diseased 

- or exposed toinfection... 3,771 1,547 6,311 3,070 

IRELAND, 


(From the Returns of the Department of Agriculture and 
- Technical Instruction for Ireland.) 


Two MONTHS 
DISEASE. Fennvany, ENDED FEBRUARY. 
1912. IQII. 1912. IQUI. 
Anthrax :— Z 
Outbreaks os oat Sot I 2 I B 
Animals attacked i ales I 2 I 3 
Glanders (including og — 
Outbreaks re is — a -- — 
Animals attacked ... es — = a = 
Parasitic Mange :— 
Outbreaks ee Ss ie 12 13 20 21 
Sheep-Scab s— 
‘Outbreaks eee 30 a 72 63 158 159 
Swine-Fever :— 
Outbreaks bes fe) 6 21 23 
‘Swine Slaughtered as Tseatea 
or exposed to infection... 46 178 TO20 a 459 
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SELECTED CONTENTS OF PERIODICALS. 


Agriculture, General and Miscellaneous— 

Aeration of the Soil by Earthworms, J. Newton Friend. {s59.5; 63.11.] 
Weeds—Their Peculiarities and Distribution, Winifred Brenchley. 
lieg-259(04).|0 (Sci. Prog., No. 23, January, 1912:) 

Influence of Rice Bran upon the Manurial Value of Phosphoric Acid 
Contained in Oil Cakes, Y. Kida. (Jour. Col. Agr. Imp. Univ. Tokyo, 
Wolmlin No.3, 1917.) . (63.165. ] 

Untersuchungen uber das Kalibediirfnis von Azotobacter, Dr. Vogel. 
[576.83.] Eine physiologische Studie tiber die  nitratreduzierenden | 
Bakterien, E. B. Fred. [576.83.] (Centbl. Bakt. [etc.], 2e Abt., 32 Band, 
No. 13-19, 27 Januar, 1912.) 

Toxic excreta of plants, F. Fletcher. (58.11.] Carbohydrates of the man- 
gold leaf, A. V. Campbell. [543.1; 63.332.] The amounts of nitrogen as 
ammonia and nitric (and nitrous) acid in the rainwater collected at 
Uithuizermeeden, Groningen, J. Hudig. [63.113.] A note on onion 
couch, L. M. Underwood. [(63.259.] The direct assimilation of inorganic 
and organic forms of nitrogen by higher plants, H. B. Hutchinson and 
N. H. J. Miller. [58.11; 63.161.] The flow of water and air through 
soils, J. W. Leather. [63.11.] The phosphate nutrition of plants, A. 
Baguleys {is8-11 ; 63.1672-]- (Jour. Agr. Sci,, Vol. IV.,, Part..3; January, 
1912.) . 

Uber Humussauren, Dr. Br. Tacke und Dr. H. Siichting. [63.11.] 
Versuche tiber Stickstoffumsetzung in verschiedenen Boden, Hugo 
Fischer. [576.83.] .(Landw. Jahrb., XLI. Band, Heft 5, 1911.) 

Die Schwarzerde (Tschernosiom), P. | Kossowitsch. (Internat. Mitt. 
Bodenkunde, Band I., Heft 3/4, 1912.) (63-111.] | 
An Ecological Study of a Cambridgeshire Woodland, I. S. Adamson. 
(Jour. Linn. Soc., Bot., Vol. XL., No. 276, February, 1912.) [63-49 : 58; 

58.19. ] 

Die Mobilisierung der Phosphorsaure des Bodens unter dem Einfluss der 
Lebenstatigkeit der Bakterien, S. A. Sewerin. [63.115.] (Centbl. Balt. 
fetc.], 2e Abt., 32 Band, No. 20-25, 6 Februar, 1912.) 


Field Crops— 

Cultivation, Preparation, and Production of Flax and Linseed. (Bul. 
Imperial Inst., Vol. IX., No. 4, 1911.) [63.34111.] 

Die Provenienzfrage bei Klee- und Grassaaten, mit Bezug auf deren Werts- 
beurteilung sowie den heutigen Stand und zeitgemassen Anbau_ ihrer 
Gewinnung und ihres Verkehrs, Dr. Albert Boerger. (Landw. Jahrb., 
MIMI Band. heft) 1, 1912.)  [63.33(6).] 

The Influence of Time of Cutting upon the Yield and Composition of Hay, 
Ge Crowther and A.\.G) Ruston. (Jour: Agr: Sct., Vol. 1V.,. Part: 3; 
January, 1912.) [63.198.] 

Plant Diseases— 

A disease of Sweet Peas, Asters, and other plants (Thiclavia basicola, 
Zopf), G. Massee. (Roy. Bot. Gard., Kew, Bul. Misc. Inform., No. 1, 
1912.) [63.24.] 

Bedingungen der Hexenringbildung — bei Schimmelpilzen, Max Munk. 
[63.24.]  Rostige Getreidekérner—und die Uber-winterung der Pilzspezies, 
Jakob Eriksson. [63.24.] (Centbl. Bakt. fete.(])* 20's Abt. «32. *Band; 
No. 13-19, 27 Januar, 1912.) ae 

Copper Fungicides, S. U. Pickering. [63.295.] Bacterial diseases of plants, 
WWE. CO. (Potter. (63.24.) (jour. Agr. .sci., Vol IV:,° Part 3; January, 


1912.) 
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ADDITIONS TO THE LIBRARY. 


Agriculture, General and Miscellaneous— 

States of Jersey, Technical Instruction Committee.—Report on Field 

Experiments im 1911. (17 pp.) Jersey: J. 2. Bigwood; iorr) 1d. 
[37(072).] 

Memoirs of the Geological Survey, Scotland.—The Geology of Knapdale, 
Jura, and North Kintyre. (149 pp. + vii. plates.) London: E. Stanford, 
iepiieg  BOo, IBIS 8 ola | | 

Kinch, E.—Church’s Laboratory Guide: Manual of Practical Chemistry for 
Colleges and Schools, specially arranged for Agricultural Students. 
{Ninth edition.] (368 pp.) London: Gurney and Jackson, 1912. 6s. 6d. 
net. [54(02).] 

New South Wales, Dept. of Agriculture.—Farmers’ Bull. 35 :—Key to the 
Bathurst Experiment Farm. (15 pp. and maps.) Sydney, 1911. [37(072).] 

Bricker, G. A.—The Teaching of Agriculture in the High School. (202 pp.) 
New York: The Macmiltan Co., 1911. 4s. 6d. [37(02).] 

Memoirs of the Geological Survey, England and Wales.—-On the Mesozoic 
Rocks in some of the Coal Explorations in Kent. (212 pp.+ v. plates.) 
condone) Stantord, Tomi) as. "6d. ass) onze 

Hitier.—Notes d’Agriculture—Les besoins des sols francais en acide phos- 
phorique. (848-853 pp.) [Bulletin de la Société d’Encouragement pour 
l’Industrie Nationale, Juin, 1911.] (63.111; 63.1672.] 

Bangor, University College of North Wales.—Bull. 1, 1911 :—Experiments 
on the Destruction of Charlock in Corn, 1911. (8 pp.) Bangor, 1912. 
[63.259.] 

Bailey, L. H.—The Farm and Garden Rule-Book. (587 pp.) New York : 
The Macmillan Co., 1911. 8s. 6d. net. [63(022).] 
Field. Crops— 

U.S. Dept. of Agriculture, Bureau of Chemistry.—Circ. 82 :—The Unifica- 
tion of Reducing Sugar Methods. (A Correction.) (6 pp.) Washington, 
IO Pa lOgesasel| 

U.S. Dept. of Agriculture, Bureau of Plant Industry.—Bull. 222 :—Arrange- 
ment of .Parts: in the’. Cotton Plant.) (26 (pp.) “Washinsten 1610 
[63.34113.] 

Midland Agricultural and Dairy College.—Bull. 2 (1911-12) :—Manuring 
for Milk. Third Interim Report. (17-23 pp.) Kingston-on-Soar. 
[63.33-16. ] . 

Deutsche Landwuirtschafts-Gesellschaft.—Arbeiten. Heft 196:—Uber die 
Selbsterhitzung des Heues. (36 pp.) Berlin: Paul Parey, 1911. 1M. 
[63.198.] 

India, Memoirs of the Dept. of Agriculture, Botanical Series.—Vol. IV.., 
No. 3:—Notes on the Incidence and Effect of Sterility and of Cross- 
Fertilisation in the Indian Commons. (37-72 pp-) Calcutta, 19172. Re. 1 
[63.34113-] ie 

Herefordshire County Council.—Farmers’ Bull. 6:—Report on the Manur- 

_ ing of Potatoes, Season 1911. (4 pp.) [63.512-16.] Farmers’ Bull. 7 :— 
Report on the Manuring of Mangels, Season 1911. (3 pp.) Hereford, 
1Qi2e) Wlogeagael 

Virginia Agricultural Experiment Station.—Bull. 193 :—Grass Culture. (23 
pp.) Blacksburg, Virginia, 1911. [63.33(b).] 

Bangor, University College of North. Wales——Bull. II., 1911 Mixtures of 
Grass and Clover Seeds. (11 pp.) Bangor, 1912. [63.33(b).] 

Bedfordshire County Council, Agricultural Education Committee.—Report 
upon the Barley and Sugar Beet Plots, 1911, (7 pp.) 1912. [63.313; 
63-3432.] | 
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Horticulture— 


U.S. Dept. of Agriculture, Bureau of Chemistry.—Bull. 145 :—Enological 
Studies. The Chemical Composition of American Grapes grown in Ohio, 
New York, and Virginia. (35 pp.) Washington, i911. [63.46] 

Woburn Experimental Fruit Farm.—Thirteenth Report. (151 pp.+7 plates 
‘and Appendix.) London: The Amalgamated Press, 1911. 4s. 9d., post 
free. [63.41(02).] 


Plant Diseases— 


New South. Wales, Dept. of Agriculture.—Farmers’ Bull. 34 :—Friendly 
Insects. 18 pp. + II plates.) Sydney, 1910, [63.296.] 

Nevada Agricultural. Experiment Station,—Tech. Bull, 78 :—Concerning the 
Relation of Food to Reproductive Activity and Longevity in Certain 
Hymenopterous Parasites. (30 pp.+x plates.) Nevada, 1911. [63.27(04) ; 

— 63.296. | 

Indian Forest Memoirs, Forest Zoology Series.—Vol. I1., Pt. II. :—On 
‘some important Insect Pests of the Coniferz of the Himalaya, with Notes 
on some Insects Predaceous and Parasitic upon them. (39 pp. +ix plates.) 
Calcutta: Superintendent Government Printing, 1911. 3s. [63.49-59; 
63-27-49-] 

India, Memoirs of the Dept. of Agriculture, Entomological Series.—Vol. I1., 
No, 10:—Life-Histories of Indian Insects.—III. The Rhinoceros Beetle 
(Oryctes Rhinoceros) and the Red or Palm Weevil (Rhynchophorus Ferru- 
gineus). (193-217 pp. and plate.) Calcutta, 1911. Rs. 2, [63.27.] 

Lindinger, L.—Beitrage zur Kenntnis der Schildlause und ihrer Verbreitung. 
II. (47 pp.) [Station fiir Pflanzenschutz zu Hamburg, Sonderdruck 22.| 

_ Hewitt, C. Gordon.—On Celopisthia Nematicida, Pack.—A Chalcid Para- 

site of the Large Larch Sawfly, Lyge@onematus Erichsonii, Hartig. 

' (297-303 pp-) [Extract from The Canadian Entomologist, Vol. 43, Sep- 


tember, 1911.] [63.27; 63.296.] 
Live Stock— | 


United Provinces of Agra and Qudh.—Notes on the ‘Indigenous Cattle of 
the United Provinces. (27 pp.). Allahabad, 1911. [63.6(54).] 

Departmental Committee on the Export of Live Stock.—Minutes of 
Evidence, Appendices, and Index. [Cd. 6032.]: (xiv+216 pp.) London: 

_ Wyman and Sons, 1912. 15s. 10d. [63.6(42); 63.6: 38.] 

Wisconsin Agricultural Experiment. Station.—Research Bull. 17 :—Physio- 
logical Effect on Growth and Reproduction of Rations Balanced from 
Restricted Sources. (131-205 pp.) Madison, Wisconsin, 1911. [612.394.| 

Werner, Dr. H.*—Die Rinderzucht: Korperbau, Schlage, Ziichtung, 
Haltung und Nutzung des Rindes.. [Dritte Auflage.]| (756 pp.+128 
plates.) Berlin: Paul Parey, 1912.. 22 M. [63.62.] 

Northumberland County Council, Education Commitiee.—Bull. 17 :—Feed- 
‘ing Experiments-with Cattle and Sheep at the County Agricultural Ex- 
periment Station, Cockle Park, 1910-11. (17 pp.) 1912. [63.62 ; 63.63.] 

Halligan, J. E.—Elementary Treatise on Stock Feeds and Feeding. (302 
pp.) London: Williams and Norgate, 1911. 10s. 6d. net. [63.604.] 
[The author is the Chemist in.Charge of the Louisiana State Experiment 
Station. | | 


/ 


Dairying and Food, General— 


U.S. Dept. of Agriculture, Bureau of Animal Industry.—Bull. 146 :—Varie- 
ties of Cheese: Descriptions and Analyses. (78 pp.) Washington, 1911. 
[63.736.] | 

Midland Agricultural and Dairy College.—Bull. 1 (1911-12) :—Report on 
Milking Machine Trials in 1909 and 1911. (16 pp.) Kingston-on-Soar. 
[63.713-] 
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Local Government Board, Reports on Public Health and Medical eee 
New Series, No. 60:—Report on analyses and methods of detection of 
certain proprietary substances sold as preservatives for milk, cream, &c. 
(7 pp.) London: Wyman and Sons, 1912. 2d. [543.23 614.32.] 


Economics— 

Departmental Committee on Tenant i utiers and Sales of Estates. —Report. 
[Cd. 6030.] (42 pp.) 43d. Minutes of Evidence, Appendices and Index. 
[Cd. 6031.] (245 pp.) 2s. London: Wyman and Sons, 1912. [333.5; 
347(4)-] 

Millard, P. W.—Tithe Rentcharge Table, showing at a glance the Yearly 
and Half-yearly Values of any Tithe Rentcharge for the Year 1912. 
(20 pp.) London: Shaw and Sons, 1912. 1s. [348.] 

Board of Trade.—Translation of the New Customs Tariff of Spairi [Cd. 
6040.] (37 pp-) London: Wyman and Sons, 1912. 43d. [337(46).] 

National Congress on Rural Development and Small Holdings.—Report of 
the Proceedings held at the Crystal Palace, October, i911. (247 pp.) 
London: P. S. King and Son, 1912. 2s. net. .[338.1; 333-38; 06.] 

Sagnier, H.—Le Credit Agricole en France; Ses Greincs son Essor, son 
Avenir. -(xv+159 pp.) Paris: Librairie Agricole de la Maison Rustique, 
rgtt. 3 Fr. [332.71(44).] ee 

Board of Trade.—Report on Industrial and Agricultural Co-operative Socie- 
ties in the United Kingdom, with Statistical Tables.  (lv+273 pp.) 
London: Wyman and Sons, 1912. 1s. 8d. [334(42).] 

Dop, Louis.—La Politique Agraire en Allemagne. (21 pp.) Rome: 
L’Institut International d’Agriculture, 1911. [333-53 63(43)-] 

Hammond, J. L., and Hammond, Barbara.—The Village Labourer, 1760— 
1832: A Study in ‘the Government of England before the Reform Bill. 
(418 pp.) London: Longmans, Green & Co., 1911. gs. net. [331.] 

U.S. Dept. of Agriculture, Bureau of Statistics —Bull. No. 91 :—Exports of 
Farm and Forest Products, 1908-1910, by Countries to which Consigned. 
(96 pp.) Washington, 1911. [31(73).] 

Institut International d’Agriculture, Bureau de la Statistique Générale.— 
Le Service de Statistique Agricole, &c. (259 pp.) Rome, 1911. [31-] 
Institut International d’Agriculture, Bureau des Institutions Economiques 
et Sociales.—L’Assurance Gréle dans quelques Pays, et. ses Problémes. 

(110 pp.) Rome, tg91t. [368.5.] 

Institut International d’Agriculture, Bureau des Institutions Economiques et 
Sociales.—L’ Organisation de la Statistique de la Coopération Agricole 
dans quelques Pays. (163 pp-) [313 334-] : 

U.S. Dept. of Agriculture, Bureau of Statistics.—Cire. 26 :—Foreign Crops, 
November—December, 1911. (16 pp.) Washington, 1912. [31.] 
Select Committee of the House of Lords on the Sales for Agricultural Pur- 
poses Bill. Report and Minutes of Evidence. (H.L. 237.) (183 pp.) 

London : Wyman & Sons, 1912. 1s. 9d. [343-53-] 

Board of Trade. induce Property and Merchandise Marks, Papers and 
Correspondence relative to the Recent Conference at Washington, for the 
Revision of the International Convention for the Protection of Industriai 
Property and the Arrangement for the Prevention of False Indications of 
Origin on Goods. [Cd. 5842.] (123 pp.) London: Wyman & Sons, 
1912. 1S. [3415 343-53(b).] 


[Books may be borrowed from the Board’s Library on certain conditions, 
which may be ascertained on application. The volumes marked * are not 
available for lending.] | 
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CHAMPION HONOURS in 1911 


t LONDON, EDINBURGH, DUBLIN, BIRMINGHAM, NORWICH, &c. 


(In Open Competition) awarded to 


The Finest Selected Stocks in the World. 


WEBBS’ MANGOLD SEED - from 10d. per .; 86s. per owt 


EBBS’ SWEDE SEED ~— - from 7d, per tb.; 28s. per bushel. 
EBBS’ TURNIP SEED = - from 7d, per tb; 28s. per bushel. 


Crop of Webbs’ New Smithfield Yellow Globe Mangold. ‘‘Britain’s Great Mangold.”’ 


WEBBS’ GRASSES & CLOVERS 


For all Soils and Purposes. Used throughout the World. 
Any Special Mixture Supplied. Estimates for Large Quantities. 


ALTERNATE HUSBANDRY -_ from 14/6 per acre. 
TEMPORARY PASTURE - - from 21/= per acre. 
PERMANENT PASTURE -~— -_ from 25/= per acre. 


WEBB & SONS, WORDSLEY, STOURBRIDGE. 
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COLLEGE OF AGRICULTURE, 
HOLMES CHAPEL, CHESHIRE. 


(University of Manchester.) 


RESIDENTIAL COLLEGE, standing on its own farm, 
and in the centre of fine district for dairying, stock rais- 
ing, potato growing, and general mixed farming. Staff 
of seven lecturers and demonstrators. Fully equipped 
for scientific and practical agricultural training ; recently 
enlarged buildings. Practical work on farm specially 
supervised. Course in estate management and forestry. 
Preparation for college diploma, Surveyors’ Institution, 
and other examinations. Degree course (B.Sc. Agr. ) 
of Manchester University. 


Prospectus on application to T. J. Youne, F.S.L., 
Principal. 


THE WEST OF SCOTLAND 
AGRICULTURAL COLLEGE. 
Blythswood Sq., GLASGOW. 


Dairy School at Kilmarnock. 
PROSPECTUS FREE. 


SHROPSHIRE. 
SHREWSBURY, WELLINGTON, WEM, AND OSWESTRY. 
Messrs. HALL, WATERIDGE & OWEN, 
Auctioneers, Valuers, Surveyors, and Estate Agents. 
Offices—High Street, Shrewsbury: Market Street, Wel- 
lington; 19, High Street, Wem; Bank Chambers, Oswestry 


Sales of Landed Estates, Residential and Business Properties, Stand- 

ing Timber, Machinery, Agricultural and Pedigree Stock, and Furni- 

ture. Agricultural Valuers and Arbitrators. Monthly Horse Sales 
at the Raven Horse Repository and Trial Grounds, Shrewsbury. 


Tue University of Lens. 


DEPARTMENT OF AGRICULTURE. 


Complete Courses in Agriculture, suitable 
for Farmers, Land Owners, Land Agents, 
Valuers,or Teachersof AgriculturalScience 
The Winter Courses prepare for the 
NATIONAL DIPLOMA. 
INCLUSIVE FEES : Complete Winter Course, £10. 
Special Summer Course, £5. 
AMPLE PROVISION FOR RESEARCH. 


Special Branches of Agriculture dealt with in Summer 
Session. The FARM WORK and EXPERIMENTS at 
GARFORTH form an integral part of the instruction. 
Students may take Agriculture in the 
Final Examination for the Degree of B.Sc. 


PROSPECTUS FROM THE REGISTRAR, 
THE UNIVERSITY, LEEDS. 


EDUCATIONAL. 


BRADLEY COURT, MITCHELDEAN, 

GLOUCESTERSHIRE (late Wellingore Hall), 
PREP. FOR COLONIES; special care with 
BACKWARD and DELICATE BOYS; FARM 
AND COLONIAL SCHOOL; general school curri- 
culum, with handicrafts and much outdoor work; 
gentlemen’s sons only; ages 14 to 19; beautiful and 
bracing situation. — Principal, W. HUNTER GANDY, 
Int.B.S8c., F.R.G.S, 


EFARDMI ACCOUNTS. 


A.B.C. System of Accounts for Farmers works 
out Profit and Loss Account, Balance Sheet, &c., 
of the Farm, as a whole, with guaranteed cer- 
tainty. Part Il. works out the Profit and Losses 
by Departments. A marvellous combination 


of extreme simplicity and perfect efficiency 
(Second Edition). Prospectus, etc., post free. 


McQUEEN & CO., Moat Road, S. Leicester. 
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ALL KINDS OF STOCK SOLD ON COMMISSION * 


Telegrams: “MEAT, BIRMINGHAM.” 
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UNIVERSITY COLLEGE, READIN’) [ 


ANTAGE HALL i mn). 

ST. PATRICK’s HOSTEL ( (Mien). 
Ae ANDREW'S HALL (Women), 
T. GEORGE’S HOSTEL(Women 
The College provides courses in Letters, Science, Ag 
culture, Dairying, Horticulture, Fine Art, Handicraft 
Music, Commerce, and Domestic and other Technicz 
Subjects. Students are prepared for London Universit 
Degrees and for College and other Diplomas an 
Certificates. 


ENTRANCE SCHOLARSHIPS IN ARTS, | 
SCIENCE, AND AGRICULTURE. 


An Examination for three Open Scholarships, in Arj 
(value £65 per annuin), Science (value £69 per annum 
and Agriculture (value 469 per annum), respectively, al 
for two Wantage Scholarships (value £60 per annum, fe 
Arts, or 464 per annum, for Science or Agriculture) wi 
be held at the College on June 5, 6, and 7, 1912. Th 
Scholarships are tenable at the College for two years fro 
October, 1912, with possible extension for a third yeai 
Candidates must have passed, or must pass before Sey 
tember, 1912, the London Matriculation Examination, 
an examination exempting therefrom, and must be pre 
pared to read fora London Honours Degree in Arts d 
Science, or for a London Degree in Agriculture. T 
Open Scholarship in Agriculture, and the Wantag 
Scholarships, are restricted to men candidates. 

Further particulars of the Scholarships, and prosped 9 
tuses of the College, may be obtained from the Registra 
University College, Reading. 


FRANCIS H. WRIGHT, Regisicag 


Halls of 
Residence: 


HARPER-ADAMS 


AGRICU LTURAL COLLEGE 


NEW PORT (Salop). 
This fully equipped and endowed residential Colleg 
provides complete training in practical and theoretic 
Agriculture, qualifying for all the higher Agricultur 
Examinations Farm, Dairy, Workshops 


For full punceeubies apply 
P, HEDWORTH FOULKES, B.Sc., Principz 


UNIVERSITY COLLEGE 


AND 


BRITISH DAIRY INSTITUTE, 


READING. 


Halls of Residence— 
WanvracGE Hatu(Men) St. ANDREW’s Hatt (Women) 
Sr. Parrick’s Hosten St. Grorex’s Hosten 
(Men) (Women) 
Also recognised Lodging Houses, 


A Six Months’ Course in Dairying (Fee £16), for 
N.D.D. and B.D.F.A. Examinations, begins on 
March 7th, 1912. Also Three Months’ Courses (Fee |} 
£10), begin on March 7th and June 6th. Full par- |} 
ticulars may be obtained from the Rk&GIsTRAR, | | 

University College, Reading. 


E'OR SALE. 

Prize Bred Pollied Angus 
Cows, Bulls, & Heifers. ly 
Finest Strains. Inspection Invited. § ... 


URE: UES Skidby Bands nr. - Hull, Pe 


A. A. SHORTHOUSE, Ltd 

Meat and Cattle Salesmen, 

City Meat Market, 
BIRMINGHAM. 
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& J. BIGGERSTAFF, ictnre - 
59, West Smithfield, London, E.C., 
Victoria, 370, Buenos Ayres, 


1, Jndertake all business, including PURCHASES, SHIPPING, INSURANCE, 
SALES, MONEY ADVANCES, & COLLECTION of DRAFTS in connection 
with PEDIGREE LIVE STOCK for the ARGENTINE. 


Farm Stock, Fire & Life Insurances at Lowest possible Rates. 


BREEDERS’ ANNOUNCEMENTS. 


EDORSES. 


SHIRES. 
“AISDON STUD. Coin Maclver, Owner. Stallions for hire or service. Young stock for sale.—J. 8, Bate, Agent, 
’ Blaisdon, Glos. 


|ARNS, H. W., BaxeNnDEN House, ACCRINGTON, LANCASHIRE, AND AT WILLCROSS FaRM, GISBURNE, YORKSHIRE.— 
| Breeder of Shire Horses. 

INTZ, FREDERICK ERNEST, Umperstave, HockLtry Heata, WARWICKSHIRE.— Shire Stallions, Mares, Fillies prize- 

“winners. —Particulars from Mr, Joun T. B. Hartuey, Estate Office. 


TTINGHAM CORPORATION STOKE FARM.—Shire Stallions, Mares, Fillies and Geldings of most fashionable breeding. 
-—Apply, ArTHurR A. Avis, Stoke Bardolph, Nottingham. 


“ARSON, E. E., BRICKENDONBURY, HERTFORD.—Stud Horses, Coleshill Forester, 24149, Colney Dray King, Vol. 33, Severn 
' Champion, 27759. Well bred mares and fillies for sale;.inspection invited.—Apply Estate Office, Brickendonbury, 
| Hertford. ; 

‘LOMONS, LEOPOLD, Norbury Park Shire Stud.—Stud Horses. Norbury Menestrel 23543, Hendre Champion, 18079, 


| Dowsby Forest King 27253, Norbury Election 28605; Mares and Fillies usually for sale. —For Stud Fees and particulars 
apply Mr. J. BASTIN, Estate Office, Norbury Park, Dorking. 


HACKNEYS. 
INT, MRS. WILLIAM, Tae Grey Stup, Frnpon, Sussex. The only Stud in England devoted exclusively to breeding of 
I Registered Greys. For service : Findon Gr ey Shales, H.S.B., Vol. XXVIII., a powerful young horse, with bone, action, 
» and quality, placed on register Board of Agriculture as sound. Brood Mares and young Stock for Sale. —Apply, Owner 
. or Groom, Station, Worthing. Telegrams ; Findon. 


ISKINSON BROS., Cark Mints, CARK-IN-CARTMEL.—Breeders registered Hunters, Thoroughbreds, Shires ; well-trained 
| hunters, harness horses, vanners, lurry horses ; prices moderate. 


YBINSON, ERNEST W., BrooxieicH Stup, Liscompr, LEIGHTON BUZZARD. Hackenschmidt, Family 6 G.S.B. Vol. 20, 


; fep. 892. Red Sahib, Family 9, G.S B., Vol 19, p 779; Hunter Stud Book No. 75. Irish bred 1, 2, 3, and 4 year olds. 
| Brood Mares, made and unmade Hunters for sale. —For particulars apply to Stud Groom, as above. 
SUFFOLK. 


/DBOURNE SUFFOLKS, the property of Kenneta M. Cuark, Esq. The largest Stud in England, containing over 150 
i pedigree animals. 339 prizes and honours (including 12 Champion prizes, 5 for stallions and 7 for mares) won since 1898, 
» Several Piers young stallions for sale cheap.—Apply, J. M. Loncr, Home Farm, Sudbourne Hall, Orford, Suffolk. 


MISCELLANEOUS. 
\NCHAR, JOHN, Wy pr Green, BirmincHam.—Breeder of Shires, Hackneys, Several have been successful in the show- 
perd. Colts and Fillies by the leading Stallions of the day. 


PONIES. 
LLER, W. S., Forrest Lopar, Brecon, Wars. Most extensive breeder best Welsh Mountain Ponies, Cobs, and Stallions 
in Wales. 
ARSHALL-DUGDALE, LuanryLuin, MonrGcoMERYSHIRE.—Breeder and Exporter. Pure Welsh Cobs and Ponies. Winners 
at Royal, London, and Welsh National Shows. (18) 


CATTLE. 


ABERDEEN-ANGUS 

IDGES, J. H.—Old-established herd of the best families ean be seen at Langshott Home Farm, Horley, Surrey.—Apply, 

Mr. ALBERT PULLING. 

HOTT HERD. —Highest breeding ; mostly Trojan Ericas, also Lady Idas, Prides, Georginas, and Miss Burgess; 20 

championships, 75 first prizes. Address, T. H. Batnsriper, Eshott, Felton, Northumberland. 

YYLES, GEORGE, Skippy Manor, near Houxi.—Prize-bred Angus Bulls and Heifers. Pure Lincoln Longwool Sheep. 
Registered Flock No. 136. Fine long lustrous fleeces. Shire horses for export, Inspection invited. 
WSEBERY, EARL OF, K.G.—Dalmeny herd. of select Aberdeen-Angus cattle ob the best hstraine: Apply Manager, Home 
' Farm, Dalmeny Park, by Edinburgh. 

AYRSHIRE. 


2 MARK J. McTAGGART-STEWART, Bart., of Southwick, Dumfries.—Pedigree Ayrshire Cattle, Milk Register kept. 
peply G. McMyn, Kirkbean, Dumfries, NB: 


JERSEYS AND GUERNSEYS. 

INBRIDGE, MRS., Elfordleigh, Plympton.—Pedigree Guernsey Herd. Young Stock and Bulls always for sale; also 

' Cows and Heifers. 

\LMER, CAPTAIN R. E.—Pedigree Kerries, Jerseys, and Kerry-Dexters, Bulls and Heifers, all ages. Address: The 
‘Foreman, Oaklands Park, Newdigate, Surrey. Stations: Holmwood, Horley, or Faygate, L.B. & S.C. Telegrams : 
Newdigate. Telephone : No. 5 Rusper. 

WLER & DE LA PERELULE, Sournampron.—Established 100 years. Largest Importers of Jerseys and Guernseys 
' from the very best herds. Pedigr ee heifers, cows, and young bulls. Prices reasonable, 
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KERRIES AND DEXTERS. 
BROWN, STEPHEN J., Arp Carin, Naas, co. KILDARE. Pedigree Kerries and Dexters ; prize-winners at Royal, pp 


and Belfast Shows. 
KERRIES AND DEXTERS.—Palmer, Captain R. E. (See under heading Jerseys and Guernseys). 


SHORTHORNS. | 
CRUDDAS, W. D., Haughton Castlé Humshaugh, Northumberland. Young bulls and heifers for sale. Choice stra 
ood colours. 
HALL, A. C., GREAT ROLLRIGHT MANOR, CHIPPING Norton.—Pedigree Shorthorn Cattle, combining milk andje, ° 
Young Bulls for Sale. id 
HARTFORTH GRANGE HERD of Dairy Shorthorns, the property of HerBert StRAKER.—The cows for this her( 
for the last 12 years been selected from the best pedigree milking strains in England; young Bulls always on 
Apply Farm Bailiff, Hartforth Grange, Richmond, Yorks. : 
LYDNEY PARK HERD of Pedigree Shorthorns, the property of CHARLES BatHurst, Esq., M.P. Young Bulls and hf 
from good milking strains (all dark reds).—Apply, J. Lauder, Estate Office, Lydney Park, Glos. 
ROBINSON & SON, ANDERBY BANK, ALFORD, LINCS.—Lincoln Red Shorthorn Bulls for Sale, descended fre 
best herds; beef and milking qualities combined ; inspection invited. 
UNDERLEY DAIRY SHORTHORNS, Kirxpy-LONSDALE, WESTMORELAND.—Selected specially for milking prop 
successful at sundry Dairy Shows, including Butter Fat, at London.—Apply to Agent (Mr. Punchard) or 


(G. Robinson.) 
RED POLLS. 
CRANWORTH, RT. HON. LORD, offers grand dual-purpose Red Polls. Milk average twelve best cows last fou 
8,300L bs. per cow per annum; during last eight years 214 distinctions won, including 32 Champions and Specials 
Champions and Special Reserves at the shows of the Royal Society of England; Suffolk ; Royal Norfolk ; 
Christmas, Norwich Christmas and the Wayland. Apply C. F. Srepsine, Letton, Thetford, England. 


BRITISH HOLSTEIN. 

BRITISH HOLSTEIN AND SHORTHORN BULLS from heavy milking cows always for Sale. Records kept for 25eay _ . 

Inspection invited.—Apply F. M. Strutt, Whitelands, Witham, Essex. ; 

BROWN, A. & J., HepGEsS FaRM, ST. ALBANS. British Holstein, the best dairy cattle in world. 200 head kept. Reco 
cow gave 1,615 gallons milk in 52 weeks. Bulls, cows, and heifers for sale, 


V s 
GREENSLADE, W. R. J., 3, HAMMET STREET, TAUNTON, and WELLINGTON, SoMERSET.—Sales of Devon Cattle, 
Horn Sheep, &c. 
NORTHMOOR DEVON HERD, the property of Sir G. A. H. Wills, Bart. A few Bulls and Heifers from this pedigre 
for sale, including stock by Champion bull Northmoor Royal, winner lst and champion Royal Society’s Shows 19 
1910, and numerous other prizes at principal shows.—Apply Mr. G. DERRIcK, Northmoor, Dulverton, Somerset. 


SHHHP. 
HAMPSHIRE DOWN. 


HALL, A. C., GREAT ROLLRIGHT Manor, CHIPPING Norton.—Registered Hampshire. Down Flock. Rams sold annu/ 


Oxford Fair. 
OXFORD DOWN. 
HOUGHTON, J. H., Taz Grove, AsFrorDBY, MELTON MowsBray.—Flock of upwards of 1,000 Pedigree Registered Ox 
Rams and Ewes for Sale privately, or by auction in September at Nottingham, Leicester, Melton, ete. Many prize/ 
STILGOE, HUGH, THE GrounpDs. ADDERBURY, BANBURY. Annual Ram Sale at Oxford ; others on sale privately ; also 


Many first and champion prizes. 
LINCOLN LONGWOOL, 
HOYLES, GEORGE, SxipBy Manor, near Hutt.—Pure Lincoln Longwool Sheep. RegisteredeFlock. Fine long lu 


fleeces. Inspection invited. 
WENSLEYDALES. Bl 
ONDERLEY WEHNSLEYDALES (Blue-faced), from the best blood obtainable. Successfully exhibited.—App © 
G. Robinson, Bailiff, Underley Farm, Kirkby-Lonsdale. 
KENT OR ROMNEY MARSH SHEEP. 
FINN, ARTHUR, WEsSTBROKE, LypDp, Kent.—F lock established 1770. Inspection invited of 2,000 registered Ewes and 
grazed only on Romney Marsh. Highest references to purchasers in South America, New Zealand, and at 
Selections always for sale. 


FILE, JOHN, Stone Farm, Sattwoop, HytHE, Kent.—Breeder of Kent or Romney Marsh Sheep. Flock No. 7. Hail Ye 

lished 1836. Full Pedigrees kept. Railway Station: Sandling Junction, 8.E.R. in | 
DORSET HORN. eof Li 

FLOWER, W. R., Wrest STAFFORD, DoRCHESTER.—Registered Flock of Dorset Horns. Prize Winners at Royal, 4 
Counties, Bath and West Somerset, Smithfield, and other Shows. Specimens always for sale. Inspection of (i ¥) 
flock invited. Bry by J 
Pics. mest o6 

BERKSHIRE. a 


BRAND, ADMIRAL the HON. T. S., Guynpgz.—Large Herd of Pedigree Berkshires, Young Boars and Gilts from chee” Trade 
strains forsale. Inspection solicited.—Particulars from Thos. W. Pickard, Home Farm, Glynde, Lewes. ale, | 
COLESHILL HERDS of Berkshire, Middle and Small White Pigs, the Property of the Hon. Mrs. Pleydell-BouvVit. Vien, 
Boars and Gilts for Sale, reasonable prices.—C. H. SHaw, Estate Office, Coleshill, Highworth, Wilts. nef 
HIGHAM, D. E.—Select herd of pure-bred Berkshire Pigs, descended from fashionable strains ; of good size, choice quay 
and hardy constitution. Winners at the leading English and Scotch shows. Young stock for sale at reasonable pri, Caw 
Apply to Jas. McMonigs, Coombelands, Addlestone, Surrey. ten on 
ROBBINS, WALTER §., Mitt Hous, STEEPLE BumMpsTEAD, EssEx.—Pedigree Berkshires, also Middle White Yorks 
and Large Black, of best breeding, finest quality, choicest strains, from 10 weeks, moderate prices. 
WHITLEY HERD, Pedigree Berkshires, Property Corporation of Reading; over 200 head, from which are bred } 
winners at leading shows.—Apply, Mr. T. CHETTLE, Whitley, Reading, Berkshire, England. Tee Oaks 
WILFRED BUCKLEY, MounpsMERE MANoR, BasINGSTOKE.—Prizes won during 1911 with 50 exhibits at thirtcen prim@® \ 
Agricultural Shows—7 Championships, or reserve Championships, 19 Firsts, 10 Seconds, 4 Thirds, 8 Reses® ~ 


Total 49.—Apply CHARLES CoomBs. 
LARGE WHITE 


HYDE HALL HERD of Pedigree Large White Pigs. Young Boars and Gilts of the best strains for sale at mod@e™ 
prices.—Apply, R. W. DannatT, Hyde Hall, Great Waltham, Chelmsford, Essex. Ta DF 

NOTTINGHAM CORPORATION STOKE FARM.—Yorkshire Large White Pigs. Est. 1878. 600 for selection ; 100 Breqigt 
Sows kept ; Boars and Gilts at moderate prices ; official tattooer marks all pigs in this herd ; foreign buyers please © 
inspection invited.—Apply, ARTHUR A. Avis, Stoke Bardolph, Nottingham. 3 \ 

ROSEBERY, EARL OF, K.G.—Dalmeny herd of select Large White pigs of the best strains.—Apply Manager, E 
Farm, Dalmeny Park, by Edinburgh. f 

THE WATFORD HERD of Large White Yorkshire Pedigree Pigs of the choicest breeding. Correspondence invited. G 
young breeding stock always on sale.—Apply, R. Ayre, Bushey Lodge Farm, Watford, Herts (15 miles from Londo 

RAMSEY HERD OF PEDIGREE LARGE WHITE PIGS.—Young Boars and Gilts by President 2nd Royal Show Glouces ’ 
ees, Wyboston Ist Blackpool 1911, and Ramsey King ; for Saleat moderate prices. J. I. Mason, Ramsey, Hunting . 
shire. ; 
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CATTLE) continued. 


LARGE WHITE. 

RGE AND MIDDLE WHITE YORKSHIRES.—One of the oldest and purest herds. Prices moderate.—Apply, NEVILLE 

y J. Urns, Newnham Hall, Baldock. 
3) {1B WORSLEY HERD of Pedigree Large White Pigs, the property of the EARL or ELLESMERE, 1911: At the R.A.S.E. 
Show, Norwich, 3 Firsts and Championship ; Bath and West of England, 3 Firsts and Championship; Peterborough, 3 
i} Firsts and Championship; Highland, Inverness, 6 Firsts and Championship; Royal Lancashire, Bury, 5 Firsts and 
) Championship. All the above Prizes won by animals bred in the Worsley Herd. Championships over all breeds of pigs 
at the Smithfield Show have been won three years out of the last four years, the only times exhibited. Upwards of 600 
» thead of Bears, Sows, Gil’s, and Gilts in pig to select froin, at Farmers’ Prices. Inspection invited and trains met on 
advice. Satisfaction Guaranteed. Pedigrees and full particulars on application to Mr. Stuart Heaton, Hall Farm, 


Worsley, nr. Manchester. 
TAMWORTH. 


(MEL, EGBERT DE, MiIppLETON Hai, TamMwortH.—Tamworths (Pedigree Red), In-Pig, Service, and young Boars, 

- Tamworth Pipand Gilts. Prices moderate. 

‘E CHOLDERTON HERD of Pure Bred Pedigree Tamworth Pigs, the property of H.C. SrepHens. A choice selection 
") of Boars, Sows, and Gilts, from this celebrated herd always on sale at moderate prices. Prizes won during 1904: Ten 
‘)) Firsts, Four Seconds, and One Third, the B. T. P. B. Association Challenge Cup, and Two Gold Medals given by the 

N. P. B. Association. Prizes won 1905: Three Firsts, One Second, and One Third, also the B. T. P. B. Association 
Challenge Cup, and one Gold Medal given by the N. P. B. Association.—Full particulars sent on application to Jamxs G. 
| KERR, CHOLDERTON, SALISBURY, ENGLAND. 
» YLOR, C. HOWARD, Hampoie Priory, DoncasterR.—Pedigree Tamworth Pigs. All from prize-winning blood. Good 
hair and colour. Inspection invited. Prices moderate. Telegrams : Hampole Station. 


| MIDDLE WHITE. 

ANTON, FREDERICK G., GrREENHITHE, KENT. Castle Herd of Middle. White and Berkshire Pedigree Pigs, eligible fo 
‘) Herd Book. Young boars and gilts for sale. Telephone No. 7, Greenhithe, 
)GET, LEOPOLD C., MippLeTHOoRPE Hau, YorK.—Herd of Registered Pedigree Middle White Yorkshire Pigs, Young 
- Boars and Gilts, of the best quality and breeding, for sale at moderate prices. 

ECROFT HERD PEDIGREE PIGS, 200 to select from, all bred on Farm, all eligible for Herd Book at Farmers’ prices. 
_ Ask for particulars before ordering elsewhere ; over 60 prizes won in 1911 with pigs of our own breeding —A. DEwilirst, 
+ Ryecroft, Dudley Hill, Bradford. 

“APLEFORD PARK HERD OF MIDDLE WHITE PIGS.—A few Gilts and Boars for Sale. Apply C. 8S. Harvey, 


’ Wymondham, Oakham, 
2 Oey Ee Ey 2 


10K, WILLIAM AND SONS, Orpineton Hovusk, St. Mary Cray, Kent, established 1873.—Originators of the 
‘ Orpington Fowls. Exporters to all parts of the world and entire risk taken. Birds for all purposes at most moderate 
p prices. Over forty distinct varieties kept. Station: St. Mary Cray. Telephone: 7 Cray. 


AUCTIONEERS, LIVE STOCKH, BTC. AGENTS. 
/OWN, W., & CO., AUCTIONEERS OF PEDIGRER AND OTHER STOCK; VALUATIONS AND ReEportTs3 TRING, HERTSs, 
tirrows, Alfred J., F.S.1I., Land Agent, Agricultural and Timber Valuer, Ashford and Maidstone, Kent. 
TERS & RAWLENCE, Satissury. 


MISCELLANEOUS ADVERTISEMENTS. 
| (CHEAP PREPAID.) 


\ilyde.—An infallible Cure for Gapes in Pheasants and Poultry. Sold in Tins, weighing about 2 lbs., 2s., each ; post free 
) 2s.4d. Numerous proofs on application.—CHAMBERLIN & SmirH, Game Food Warehouse, Norwich. 
|) ‘tility ” Feeding Treacle.—Excellent for all stock. Wise farmers know its merits.—FrED DrEpt., ARGYLE MILLS, 
| Liverpool. 
) Jtility ” Foods Great EHeg Producers.—Granulated Meat, 13/6, Bone Meal, 9/6, Sussex Ground Oats, 11/-. 
} Biscuit and Meat Meal, 12/6, Perfect Flint Grit, 3/3, Oyster-shell Grit, 3/3, all 112 lbs. each. Supreme Expert Mixed 
+ Grain, 12/6 200 lbs. Free to carriers, send for full list. FEED Drpt., ARGYLE MILLS, Liverpool. 
vyefield Made, Haft and Blade.—'he best Garden Spades, Forks, and other Tools are made by THE Harpy 
! Patent Pick Co., Ltd., Sheffield. Ask your Ironmongers for HaRpy’s tools, and see that you get them. 
‘trate of Lime. Nitrolim, Nitrate of Soda, Sulphate of Ammonia, Guano, Basic Slag, Kainit, Supers., Boiled and 
| Dissolved Bones, Salt, Lime, Peat Moss Litter, Feeding Stuffs, &«.—CLEMENT SwaFFIELD, Derby. 
‘eosoted Wood Fencing, Paling, Gates, Buildings, for Farms and Estates.—As supplied during the past half- 
century by ARMSTRONG, APDISON AND Co., 19 North Bridge Street, Sunderland. 
fomestead” Sprayers, correct types, best for all purposes, strong, reliable, reasonable in price, solid copper, 
_ thousands in use, adopted by County Instructors. Apply for lists to Orme, Evans & Co., Wolverhampton. 
Teat Trades’ Journal,” one penny; guaranteed circulation, 19,000 weekly.—Offices: 63, Long Lane, West 
Smithfield, H.C. 
sAll Nicotine Fluid Sheep Dip.—Approved by the Board of Agriculture and Fisheries. The Dip of the future ; 
' more effective and much better for the wool than Arsenical Dips. G. H. Ricnarps, Manufacturer, 234, Borough High 
- Street, London, S8.E. 
*‘mboo Garden Canes.—5,000,000 “always in Stock.—Send for Price List to M. Jacops, Youne & Co., Ltd., Direct 
- Importers, 265, Borough High Street, London, 8.E. 
ts, Rats, Fish, Vermin, Birds, caught in thousands with improved methods. Large Mlustrated Booklet showing 
how, price 2d.—S. Youna(B.0.A ), Manufacturer, Crewkerne, Somerset. 
‘our Oaks” Gold Medal Knapsack Sprayers, Spraying Machines, Limewashing Machines, and Syringes 
) are British made, and admitted by all users to be the best on the market. Before buying elsewhere, send for 
Catalogue to the Sole Manufacturers, THe Four Oaks UNDENTABLE SyRINGE AND Sprayina MacuineE Co. No. 88, 
Sutton Coldfield. 


A DENNIS’S (oncol") t - Stoekbreeders of all Classes will find | 
\PIG POWDERS! LANG'S BREEDERS’ DIRECTORY 


are the best and cheapest medicine for all pigs. invaluable. Complete List of all 
Se Vempmunere aost inee t: 3 6 British Breeders. Of all Booksellers, 3 i 


JOHN W. DENNIS, Chemist, or direct from R, T. LANG, Lrp., 
A, LOUTH, Lincs. net. Tudor Street, London, E.C. net. 
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er 
Both Mother and Young H. & E. M GRAT | U 


; CATTLE SHEDS, 
When one of your animals catches a cold from exposure 
and is “ tucked-up”’ and “ shivering,” VITALIS is what the OFFICES: - 
animal needs. A dose (one wineglassful) given imme- 
diately in a drop of hot wateracts like a charm, and wards Milford Street LIVERPOOL 
off further danger. Don’t hesitate—don’t say “I will ? ‘ 
wait and see—perhaps he will be better to-morrow.” Great Howard St., LIVERPOO 
You know 9 cases of tilness out of 10 arise from a 
cold or chill. VITALIS being more than anything a HAY & PROVENDER 
Medicine for Colds, its applicability goes without saying, 
and tt can be administered with perfect safety aid DEALERS. aa ae =e 


the utmost confidence that the dose will do good. 


Now why, for an outlay of 30/-, will you continue to be 
without such a really useful and indispensable LIVE STOCK SHIPPING AGENTS 
drink ? Can be given to any animal. Will cost you 

6d. for ca h dose given to cow or horse. 


30/- for 12 bottles. 16/- for 6 bottles. Der - Livery attention given to 
enquiries trom € Ww 
= WRITE TO-DAY FOR SOME, fo ee Vea Lee 


Shipments made. Insurance 
effected. Stock well cared for 
in our own sheds. : 


Telegraphic Address: “ANIMALS, LIVERPOOL. 
Telephone 1963 and 1944. 


Address Letters to— 


H. & E. M’GRATH, 


B.C. TIPPER & SON, Milford St., LIVERPOOL. 
THE VETERINARY CHEMICAL WORKS, BIRMINGHAM. 


AWARDED ONLY COLD MEDAL AND DIPLOMA, INTERNATIONAL 
EXHIBITION, NEW ZEALAND, 1907. 


TAPEWORMS IN LAMBS! 
HUSK OR HOOSE IN LAMBS! 


Fevers, Scour, and Debility in Sheep and 
Lambs absolutely prevented and cured by 


SAWTOVIN es, z 


The only Goid Medal Sheep Tonic. H 
Used on the Royal Farms, by all the-leading Exhibitors and jy 
Breeders, and Sheep and Lambs make rapid progress after its Jy ~ 
use. For Autumn and Winter use SANTOVIN, strong (green 9) fy 
label). It is also an efficient remedy for Scour in Calves and 

weakness and debility in Cattle and Calves. 
In cans (30 to 40 doses), 5s.; $ gal. (90 to 120 doses), 13s. 6d. ; 

1 gal. (180 to 240 doses for Lambs), 25s. 


Of all Chemists or direct. 


FREE BOOKLET, ‘‘ Health for Sheep,” which gives valuable information, post free. 
a Adoptea “ CLINCHER” STUD EAR- 


by MARKING TABLETS. 
Colonial FOR ALL pepe lara 
vernment Thebestonthe market. Madeof pure aluminium, feather — 
™s CLINCHED. Go Fc weight, do not catch, sag, disfigure, er pull out of ‘the ear, 
i SAP ISH are casily put on, and look neat and pleasing to the eye. | 
Price 10/6 per 100 marked with initials, numbers and date of year on washer (ordinary size for cattle, | 
sheep, and pigs). Larger size for Cattle, 15/- per 100. Put up in convenient, numbered, and partitioned box. 
Punches for Ear, 3/6 each. For Abroad reckon 1/- extra per 100 for extra postage. SAMPLES FREE. 


Factors and Patentees of Veterinary Instruments of all kinds for general use. 
Illustrated and General Price Lists Free. 


Sole Proprietors—STEPHEN PETTIFER & SONS, 
CAUTION—Beware of and refuse substitutes. Only Address _MALMESBURY, WILTS, | PRN 
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Little’s Fruit Tree Washes 
Keep your trees healthy! 


Little’s Washes have 
proved—season after season 
—so efficient in fighting the 
enemies of a good and profitable crop 
—Black Spot, Blight, Red Spider, Cater- 
pillar, ete.—that the leading fruit growers are 
using them exclusively this season. What more con- 
vincing proof of the superiority of Little’s Washes could 
we offer you than this? The leading growers would not be satisfied 
until they had tested Little’s Washes thoroughly against every other 
wash they could find. They picked out the wash that kept 
the trees healthiest in branch, twig and bud; they pinned 
their faith to that wash — and that wash was 
Little’s. _ But you can’t know how good it 
is until you try it. So write for the 
pamphlet that tells all about 
Little’s 
Fruit Tree 
Washes 


MORRIS, 


LITTLE & SON, LTD. 
DONCASTER 


™ Per Gallon 


FERTILISERS and FEEDING MATERIALS. 

H. R. & Co. will be glad to forward to intending purchasers their Catalogue of Artificial 

Fertilisers—of various kinds—Feeding Materials and Agricultural Seeds, with Price 
Lists on application. 

CONTENTS.—Superphosphates, various qualities; and Pure Vitriolised Bones; Bones and 
Bone Meals, raw and steamed; Basic Slag; Peruvian Guanos, various qualities ; Rape Dust and Rape 
Meals; Fish Meals; Sulphate of Ammonia; Nitrate of Soda; Nitrate of Lime; Potash Salts— 
Kainit, Muriate, Sulphate, &c.; Specially prepared Manures for Grass, Corn, Potatoes, Turnips, 
Mangolds, also for Topdressing, &c., with guaranteed analyses; also Manures specially prepared 
for Gardens, Fruit Trees, Lawns, Tennis Courts, Cricket Pitches, We. 

HCONOMY IN CARRIAGE.—H. R. & Co. make a specialty of forwarding articles of 
English make—both Feeds and Fertilisers—to their clients’ stations, direct from the nearest point of 
manufacture; and goods of foreign import direct from the nearest port of arrival; thus minimising 
carriage. 


HY. RICHARDSON G COMPY., Agricultural Merchants and 
Manufacturers of Chemical _ Fertilisers, 
SkKeldergate Bridge, York. 


THE BEST AND CHEAPEST MANURE FOR ALL FARM AND GARDEN CROPS. | 


AN EFFECTUAL REMEDY FOR FLY, SLUGS, &c. 


NATIVE GuoaAanidoa, 


PREPARED BY THE NATIVE GUANO CO., Lrp., 
(KSTABLISHED 1869.) 
Price £3.10s. per Ton in Bags. Carriage paid on orders of Two Tons and upwards. | 
Special Terms for Full 6-Ton Truck Loads. 
A One-ewt. SAMPLE BAG sent Carriage Paid toany Station in England on receipt of P.O. for 5s. 


36th year’s Reports from Farmers, Gardeners, and others may be obtained on application. | 
\ 


CAUTION.—The Genuine Native Guano can only be obtained direct from 


| THE NATIVE GUANO COMPANY, LIMITED, | 
i 29, NEW BRIDGE STREET, BLACKFRIARS, LONDON, E.C. 


Or their Authorised Agents. Agents wanted where not represented. 
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made up complete from 7d. per yard. 
Waggon Ropes, all Hemp, from 8/6 pair. 
Binder Twine, Thatching Cord, 
Screening and Sacks. 


HENRY & BARKER, 83, MARK LANE, LONDON, E.C, 


Telephone No. 2017 Central. 


THATGHING & REED LAYING 


J. G. COWELL, SOHAM. 


USEFUL BOOKS. 


Neatly bound in cloth, 1s. each, by post. 1s. 2d. 
Goats for Profit. 
Vegetable Garden Calendar. 
Pruning, Training and Trimming Trees 
and Shrubs. 
Chrysanthemums. 
Garden Operations. 
Rose Growing. 
Painting and Graining. 
How a Steam Engine Works. 
In paper covers, price 6d., by post, 7d. 
Building a Lathe. 
Brass and Iron Founding. 
How to Build a Bicyele. 
Painting and Graining. 


Apply PusuiisHer, ‘‘F.F.F.” 
3, Wellington Street, Strand, London, W.C. 


TO MANURE 
AT A PROFIT. 


Every Farmer his own Experimenter. 


PRICE 6d. 


By post 7id. 


W. A. May, ‘Marx Lanz Express” Office, 
3, Wellington St., Strand, London, W.C. 


Potash 
Manures)} 


KAINIT, SULPHATE of POTASH) \p 
MURIATE of POTASH, &. |} 


These Manures afford the cheapest means of supElvaa 
Potash, which is 


ESSENTIAL FOR ALL CROPS. 


The heavier and better the crop required, the mot ( 
Potash must be supplied. May be obtained of 


ALL MANURE DEALERS) 


The Chief Commercial Agents are :— 

S. ENGLAND & IRELAND—Messrs. BERK & Co 
1, Fenchurch Avenue, London. 

N. ENGLAND—Messrs. CAMERON, SWAN & Co 

4, St. Nicholas Buildings, Newcastle-on- Tyne. 
E. SCOTLAND—Mr. H. KNOBLAUCH, 28, Balti) 
Street, Leith. 
W. SCOTLAND — Messrs. SCHNEIDER a Co; 
13, Bath Street, Glasgow. 


SEND 
| 


{ress 


Fall, 


Particulars may be obtained from the above, and | 
Pamphlets and advice on Manuring from the 


AGRICULTURAL OFFICE © 
OF THE POTASH SYNDICATE 


117, VICTORIA STREET, WESTMINSTER, S. 
or, 52, NORTH BRIDGE, EDINBURGH. 


| To Make 
Money ! 


mh 


\ 


PAYING i 
POULTRY! 


A valuable Guide to all ian 
terested in the Breeding and 
Rearing of Poultry. ml 

Numerous Hints and full of | 
Sound Advice. 


a 
FULLY ILLUSTRATED. Se our 


ONE SHILLING. © 


By Post, 1/24 | 
Bound in Cloth and Gold, 2/6; by post, 2/9 


Farm, Firnp AND FIREstDE OFFICE, — MU, 
3, Wellington Street, Strand, W.C. 
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joeed Potatoes. 


The Highest 
Standard 


SPECIAL OFFER 
THIS SEASON. 


SEND FOR LIST AND PRICES TO 


1J.W. CROSS, 


Old Grammar School, 


WISBECH. 


Large Assortment of Fruit and Rose 
Trees in Stock. 


ANTHRACITE GOAL 


HORTICULTURAL 
PURPOSES, 


TRADE MARK 


| Absolutely r= 
| Smokeless. GAG) 


Horticultural 
Accessories 


Compare any ‘‘Enots” article with 
the imitation. Note how well and 
substantially made the ‘‘ Enots” one 
is; see and appreciate its exclusive, 
useful features; observe the Mae 
manlike finish. 

Your sound judgment will then tell 
you whether the ‘‘Hnots” is the 
better article or not, though the imi- 
tation may be slightly cheaper. 


Sorat : 
in Full. 


*Enots’’ Specialities have 
86 years’ reputation for 
Quality, Service, and Value 
for money. Catalogue free. 


Benton & Stone, 


Established 1825, 


BRACEBRIDGE ST., BIRMINGHAN. 


Large Coal and Cobbles supplied in 
truck loads to all parts of the United 
Kingdom. 


Prices on application to— 
The 


‘Gwaun-Cae-Gurwen Colliery Co., Ltd., 
Swansea, S. Wales. 


en 


xviii. THE JOURNAL OF THE BOARD OF AGRICULTURE.— Advertisements. 


SEEDS) “TREES |; 


FOR HOME a - AND EXPORT. : S| 
FOREST AND ORNAMENTAL TREES, FRUIT TREES, SHRUBS, &c. | , 


Comprising one of the Largest, Hardiest, Healthiest, and most select stocks in Europe. 
Inspection invited. 

GRASS SEEDS for all Purposes, Situations, and Soils. . ROOT SEEDS 
SEED GRAIN from Pedigree Stocks. SEED POTATOES 
VEGETABLE SEEDS. FLOWER SEEDS. BULBS, &c., &e. 

DrscriPTIVE CATALOGUES FREE ON APPLICATION. 


LITTLE & BALLANTYNE, T° ®°¥2! Seed and ment, 


eo RTE 


Established 1312. CARLISL : 
~ ALBERTS” ‘BASIC SLAG 
Sold om precise suarantees of § 


CITRIC SOLUBLE PHOSPHATE S | 


Supplies Effectiwe 
Phosphates and Lime for all Spring-Sown Farm and Garden Crops. = 


Apply pr { GENERAL CROPS ana iientiy workin.” S i 
isi “ AAA LL 
ce \ | ROOT CROPS 3 itt wa creeaenee i 


For “Finger-and-Toe” Land, 10 cwt. recommended. 


Descriptive Literature and Local Agents’ Names from 


CHEMICAL WORKS, late H. & E. ALBERT, '%Shijpot Lane, 


POTATO. SPROUTING BOXES, | | (IRITRRTOESD 
Delivered at Small Cost to South and West 93, ALBERT EMBANKMENT, LONDON, 8.E. 


Coasts of England, Wales and Scotland. are always open to Purchase Reliabl 
EOR PERRY ey We) B® Bile : 
pep seunielet ES soe atl Dairies of well-cooled Milk. 


PIGS FOR BACON. 


CHAS. & THOS. HARRIS & CO., Ltd., Bacon Curers, Calne, Wilts, are always open) >! » 
to buy prime quality pigs from 6 sc. 10 lbs. to 10sc. 10 lbs. 


PRICES AND TERMS ON APPLICATION. KILLINGS EVERY DAY. CHEQUES POSTED ON DAY OF KILLING. 
Kindly mention this Journal.  BSTABLISHED 1770. 


Arranged in Order of Date and 
_ Alphabetically, 


Aart nltutal Be iat With Caleugag en ane AC. i 
ose Sty AR ceord The MARK LANE EXPRESS, 


POCKET BOOK 3, Wellington St., Strand, W.C. | bas 


AND LONDON. 
LIST OF 
AGRICULTURAL SHOWS, On receipt of One Penny Stamp a copy will 


1912. be forwarded. 
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SCOTTISH ; ; 
LIVE STOCK Hunters 
Guaranteed 


INSURANCE C°* L™ | 
i 
Now Incorpo-ated with the GENERAL ACCIDENT §& 
FIRE & LIFE ASSURANCE CORPORATION, Ltd. § 
Chief Offices—PERTH, Scotland. 


‘] General Buildings, Aldwych, Strand, London, W.C. 


‘the BEST & CHEAPEST. 


Purity, Genuineness, and Germination 
Guaranteed. Compare Prices and Guarantee 
before buving elsewhere. 

Price List of Farm Seeds, and Treatise 
on Permanent Pasture Grasses free. 


JAMES HUNTER, L™®» CHESTER. 


Assets exceed - - - £2,000,000. 
4 Claims Paid, over - £4,000,000. i 
=| INSURE HORSES and CATTLE of ALLJ 
E§CLASSES at MINIMUM PREMIUM 
eg RATES. LIBERAL POLICIES..§ 


Special New Features introduced by this 


ESTABLISHED 1838. 


oe — VERMIN: 


is absolutely pEevented by Vaccination 


BLAC K| L EGINE AV R Pe 4 


Patented in all Countries. 


Stock raisers, &c., are strongly recommended 2 BIRD D | SG U STE R 
. y 4 


to consult their Veterinary Surgeon (who : 
will supply descriptive pamphlets) on this is And well-known Preventive of 
important matter. 


Over 160,000 Hees of Blacklegine have SHI U T i N VW aa EAT 
= 3 


been successfully used in this country. 


Company for FOALING and other Risks. 


PTSTALLIONS INSURED against) DEATH § 
Efiand loss of Services during DISABLEMENT. § 


Agency Applications Invited. 


hf ARTHUR G. BULL, Live Stock MCanager. § 


BLACKS TE: G 
OR 


QUAR TERE WV ii. 


IN CATTLE and SHEEP 


As dangerous substitutes are being sold, = 
_| stock raisers should insist that none other Es BARLEY, OATS, &c. 
| than Pasteur Vaccine Co.’s produets Es SEE 
_ Should be used. pF, THE BEST & CHEAPEST SEED DRESSING 


ON THE MARKET. 


An absolute Clearance of Rats without the E a 
slightest danger to man or other animals, is 2 Price 7d. per packet. 
effected by the use of the Pasteur Vaccine = 
Co.’s Rat Virus, which, when consumed by & Se DOIN ECLA BST ELIEND IDE CEE 
means of. soaked bread, infects them with a i Se BSCS 
; 2 : fi it to become obnoxiousand distastefulto @ 
fatal microbic disease. es : 
T : see f= Rooks, Small Birds, and other farm pests. 
ube with full directions, 2s. 6d., 3 for 5s., post free. A Ava nacket ie sufficient forsix bushelecrseed 
PASTEUR VACCINE CO., LTD., = : Oe en 
LONDON, PARIS, &c. ee Proprietor and Manufacturer : 
< ip K: 
| HUISH & Co., | § FRED" W. DOWN, 
112, RED LION SQUARE, LONDON, W.C., : WOBURN SANDS, BEDS. 
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FARM, FIELD, & FIRESIDE COUNTRY 
HOUSE SERIES OF HANDBOOKS. — 


| Obtainable by Ordering through any Bookseller, or Railway Bookstall, 
pzice Sixpence each, or Post Free direct from 3, Wellington Street, Strand, 
London, price Sevenpence each (cash with order). 


No. 1— Out-Door Carpentry.— Deals 
with useful as well as decorative structures—with 
plans, sketches, and details for doors, gates, stiles, 
fences, seats, summer-houses, dog-kennels, chicken 
coops, window-boxes, green-heuses, etc. Designs of 
some fifty subjects. 


No. 2—Gardensand Grounds: How 
to Lay Out and Arrange.—Suggestions for 
laying out, planting, and improving the small plot, 
or the country grounds of several acres. With plans 
and sketches. 


No. 3—Heating and Ventilation of 
Houses.—Intended to enable anyone, inany house, 
to secure full supply of fresh air without chilling 
draughts. Economy and existing conditions are 
first considerations. 


No. 4—Utility Fowl Houses and 
Appliances.—With about 40 1neasured drawings 
and plans, and with coucise instructions, not only for 
home construction, but for guidance in purchasing 
for the fowl-yard. Treats of ventilation, site aspect, 
etc., of houses ; the laying out of large and small runs, 
construction of nest-boxes, coops, etc. 


No. 5—Utility Fowl Feeding and 
Management.—the requirements of fowls from 
birth to maturity, feeding stuffs, and how to use 
them for feeding of chickens, hens for summer and 
winter laying, and for the fattening of surplus stock. 


No. 6—Utility Fowls: Their Selec- 
tion, Improvement and Diseases.—The 
breeds most suitable for confinement or a freerange ; 
crossing, and the improvement of mongrel stock. 
Turkeys, guinea fowl, and water-fowl are spoken of. 


No. 7—Incubating and Rearing 
Utility Fowls.—Water-tank and non-moisture 
incubators ; brooders and brooder-houses, with hints, 
instructions, and precautions for the hatching and 
rearing of fowis for profit. 


No. 8— Propagating Plants: By 
Seeds, Cuttings, Layers, Grafts, Buds, 
etc.—Propagation of all classes of plants, by many 
methods, with lists of those suitable for the various 
treatments, hints on the preparation of seed beds, 
etc. Many illustrations : 


No. 9—Hardy Perennials.—All infor- 
mation necessary for selecting hardy perennials, 
and for arranging borders, wild~ gardens, water- 
gardens, etc. 


No. 10—Utility Rabbits.—Simple enough 
for the boy who keeps but one or two rabbits, yet 
sufficiently thorough for the man who wishes to 
make a living from a’trade which is almost entirely 
in foreign hands. 


No. 11—Cold Greenhouses and 
Frames.— How tosecure foliage and bloom through 
the whole year. Lists of most useful plants, with 
brief description and cultural directions. 


No. 12—Carnations, Pinks, and 
Picotees.—Simple and sufficient directions for 
raising pinks, selfs, bizarres, flakes, fancies, picotees, 
winter flowering, malmaison, and marguerite car- 
nations from seeds, cuttings, or layers, and for their 
culture for exhibition flowers, cut blooms, etc. 
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No. 13—Spring Gardening.— Deals 
with the aspects of out-door Spring gardening ; wild 
woodland, border walks, edgings, bulbs in grass and 
under trees, flowers in orchards, oog gardens, 
rooteries, walls,arches, bedding, house decoration, ete. 


No. 14—Hardy Fruits. Full instructions 
for growing all British fruits —Propagation, culture, 
manuring, watering, training, pruning, gathering 
the fruit, and storing. With diagrams of garden Jf 
arrangements, forms of trees, etc.; alsorecipesfor ff 
cures for pests and diseases. | 


No. 15—Keeping a Dog.— Written 
clearly and concisely, for the keeper of one or two 
dogs as pets, companions, or guardians of the yard. 


No. 16 — Rose -Growing.—The whole 
elementary art and practice of rose-growing for 
garden glory, for cut blooms, or for perfect exhibition 
specimens. Preparation of ground, site, and aspect, 
when and how to plant. 


No. 17—-Chrysanthemums.— 
Directions: fur treating the principal varieties of 
chrysanthemums, annual or perennial, indoors, or 
out of doors, for pleasure, profit, or show. 


No. 18—Sulb CGulture.—Directions for 


growing all kinds of bulbs under glass and out of 
doors. Also for many tuberous (etc.) rooted plants 
which are familiarly called ‘‘bulbs.” — Lists and 
illustrations. 


No. 19— The Vegetable Garden 
Calendar.—Gives, in twelve openings, graphic 
charts of the vegetable garden for each month. 
Each chart shows at a glance what crops should be 
in the ground, what should be yielding produce, 
what proportion of space should be occupied by 
each, and what operations should bein hand. Many 
illustrations. 


No. 20—Goats for Profit.—Selection 


and purchase, housing (with working plans), breed- 
ing and the treatment of young kids, feeding, groom- 
ing, milking, uses of the milk, making of butter 
and cheese. killing and dressing kids, training goats 
to harness, treatment of their diseases, ete 


No. 21-Garden Operations.— 
Digging, trenching, preparing for seed, sowing, 
thinning, planting, ridging, earthing, hoeing, weed- 
killing, staking, protecting, harvesting, tools and 
make-shifts, water-supply, watering, lawn-making. 
mowing, rolling, making paths and beds, and many 
other operations. 


No. 22—Pruning, Training, and 
Trimming Trees and Shrubs.— Explains 
and illustrates the whole art of usiug knife and 
shears ina garden. D. 


No. 22a—City and Suburban Win- 
dow Gardening.—Contains an Alphabetical List 
of Plants for town culture. Making tubs, frames, 
and window boxes. The town greenhouse, how fur- 
nished. Diagrams for making rustic baskets, etc., - 
ete. 


No. 23—To Manure at a Profit. 
Every Farmer His Own Experimenter. By H. B.M. 
Buchanan, B.A. (Cantab), and J. J. Willis, Superin- 
tendent of the Rothamsted Field Experiments. 


NOTE :—It is ONLY necessary to quote the Number when ordering. 


ASSIST 
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PREVENTS BIRDS AND 


3 


VERMIN FROM TAKING § 
SEED AND DAMAGING § 


CORNFIELDS. 


_| ASSISTS GERMINATION f& 


B BARLEY, PEAS, 
a BEANS, WHEAT, 
| TARES, MAIZE, 


4] 


CORVUSINE 


OF WEAKER SEEDS 
THUS PRODUCING 
UNIFORM GROPS. 


bl 


SES A Ce 


a a a Se a 


Wheat, 
Peas, Beans, 
Vetches, 
Maize, Buck- 
wheat. 


Bushels. 
8 


iE 
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KEEPS AWAY BIRDS. 


| WOOD 
PIGEONS, | 


ROOKS, 
PHEASANTS, 


Band other PESTS from 


Cornfields of 


at 


Nominal Cost per Acre. 


Barley, 
Rye, &c. 


Bushels, | Bush AEE 
7 6 


Carriage 

Oats. Net extra 
&ec. Price. from 

anufr, 


£& 
0 
0 
0 
1 
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lil 
E 7 3 : | 


IS A SMUT DRESSING. 
PREVENTS PREMATURE 
GROUND ROT. AGREAT 
AID IN RIDDING THE | 

SOIL OF PESTS. 


SAVES THE FARMER | 
# SHILLINCS PER ACRE § 
IN HARD CASH, WITH | 
GREATER EFFICIENCY | 
AND BETTER GROPS. - 


L 4 


is ALWAYS there to Guard the Farmer’s 
Interests— Day, Night and Early Morn. 


Test its value against 
a field of corn not so 
dressed. DON’T DRILL 
WITHOUT IT. ORDER 
NOW FROM YOUR 
CORN-SEED MER- 
CHANT OR CHEMIST, 
or write the Manftr. :— 
(Cash must accompany order.) 


ARTHUR E. HAWKER, 59, Mark Lane, London, E.C. 


a 
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For the Land. | 


it purifies the Soil. 
It attracts and retains moisture. 
it improves other manures. 


(Added to Farmyard Manure it is 2 
necessity for Mangolds.) a 


SALT SWEETENS PASTURES) 


Protects Cattle from Disease. 

Improves the grain of Wheat, Oats, and Barley 

SALT stiffens the Straw of Oats, Wheat, and Barle 
(a great advantage to Reaping Machines). 


oe ae 


mg 
52 ge fe 
> ro 
Sorte 


Pamphlets on the Agricultural uses of Salt and names of LocalR ” 
_ Agents may be had on application to— | 


THE SALT UNION, Ld 


STOKE PRIOR, WORCESTERSHIRE, 


or to 


THE SALT UNION, Lt. LIVERPOOL. | 
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ERUVIAN GUANO. 


| Importations continue to arrive satisfactorily. 
Be Following are particulars of some of the cargoes 
i at present on sale in London, viz.: 
| . : AMMONIA PHOSPHATES. ~ POTASH. 
| “ISLAMOUNT ” Cv IG.aO 4 ie BL IG 2S 2.46 
| “SYLFID” nn 30.44. -) 2 OBS 
iF * HELIOS” .. 3.69... 44,96 ... 3.31 
lf one BE:” 2.76 47.42 2.40 


. sroonae, RECOMMENDED FOR ee DRESSING 
POTATOES AND FRUIT CULTURE. 
7 GUARANTEED ANALYSIS. 


| SPECIAL MANURES FOR ALL CROPS, 
PURE VITRIOLISED BONES, 


____ BONE COMPOUNDS, 
EB SU PERPHOSPHATES (26 per cent. and higher qualities), 
oe ___NITRATE OF SODA, : 
ES gai BONE MEAL, 
KAINIT. 


oN ITROLI M (Atmospheric Nitrogen), 
BASIC SLAG (Anchor Brand) our own grinding. 


a 


APPLY TO AGENTS OR TO 


‘ak ‘ANGLO- CONTINENTAL GUANO WORKS 


Ire ax, RLS <I 
ih : . Me ‘ re — ? 
, 


(Late OHLENDORFF’S), 
- LONDON AGENCY—DOCK HOUSE, BILLITER STREET, LONDON. 
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| ROYAL SEED ESTABLISHMENT at READING — 


i ; io 
A Century of Méscrs: Sutton have, by cross- breeding and 


| selection, during the past 100 years secured such, 
| Seed Improvement, marvellous developments in Agricultural and | 
Horticultural produce that the varieties now offered are unsurpassed for pro- 
| ductiveness, while the analytical purity and germination are both unrivalled. 


i 
t 


Clovers, English Red from 1/= per ib. ; Preto: from 8d. per oe 


Rye Grass, Sutton’s Giant Evergreen ee Tenge te bushel, 7h 
| Sutton’s Grasses and Clovers for Leys go Se re from: 14/- per acre 
2 he =, ,. Lemporary Pastures’ 17/6 


3) 99 39 


Mangels, Sutton’s Prizewinner eA Globe RE 8S te Ib. 1/6: cwt., 155 

4,  Sutton’s Golden Tankard (special selection) era 130/- 
Swede, Sutton’s Magnum Bonum =. 7... se) Aa: Fe ; bushel, 45 iw 
Turnip, Aberdeen, Sutton’s Favourite Purple Top+.. 10d.; ,, < 


Turnip, White, Sutton’s Imperial Green ‘Globe ies By Pak ode: st 


, Permanent Pastures: wee (22/- 9 


Complete descriptive priced lists of all the best Grass and 
CLOVER SEEDS, PEDIGREE ROOT SEEDS, Bey ce 
will be found in . ie Pin ia 


~ 


SUTTON’S FARMERS’ YEAR-BOOK for 1912. 
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